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Canning supply a complete range of mops and compo- 
sitions for polishing metals and non-metallic materials. 


Illustrated are a few of the many types available, 
including cutting and finishing mops, Airflow ventilated 
buffs, Stapol sisal mops and world famous brands of 
composition such as Lustre, Peerless, Carbrax and 
Satene. 


Our technical service is available to help you solve your 
polishing problems. 


Ask for Catalogue Section 5 for further particulars 


BIRMINGHAM © ono 20S reavia 


COPPER 
ALUMINIUM 
& LIGHT ALLOYS 


BRASS TURNING RODS 
vg to 8 ins. 

TUBES - SHEETS: WIRES: FLAT 

HEXAGON ~ SQUARE RODS 

IN BRASS PHOSPHOR 


BRONZE ‘4 & CoO. LTD. 


Screws Rivets and Small 


one Sete “Gs L15-121, ST. JOHN ST. 
LONDON, E.C.1. 


Phone: CLErkenwell 5937 Grams: DAUNTING LONDON 
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THIS IS ALUMINIUM! 


Primary aluminium Rolling slabs 
Super-Purity aluminium Wirebars and billets 
Primary and secondary casting alloys Hardeners 





BRITISH ALUMINIUM 


a 
Britain’s Write 
Largest Ring 
Oldest Cable 
Newest Call 
THE BRITISH ALUMINIUM COMPANY LTD Best Literature 


Aluminium Samples 
(INGOT AND SPECIAL PRODUCTS SALES DEPARTMENT) Producing Ades 


Norfolk House, St. James's Square, London S.W.1 | Trafalgar 8888 Company! Inspiration ! 
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ITREOSIL’ 


pure fused Silica 
SATIN SURFACE TUBES 


——————— SPECIALLY 


=—S MANUFACTURED 
FOR INCORPORATING 


IN INFRA-RED 
A material ideal for withstanding the immediate heat H EATERS 


from electrical Infra-Red Radiants . . . that transmits heat 
extremely well . . . that is the best electrical insulator . . . 
such is versatile Vitreosil, the finest material 

known for Infra-Red heating. 

The Vitreosil range of Satin Surface Tubes provides 

an extremely wide choice of diameters and 


lengths; all available in large quantities. 


WE INVITE ENQUIRIES FROM ACTUAL 
OR PROSPECTIVE MANUFACTURERS 


THE THERMAL SYNDICATE LTD. 
P.O. BOX NO. 6, WALLSEND, NORTHUMBERLAND Tel: Wallsend 62-3242/3 
LONDON: 9, BERKELEY STREET, W.1 Tel: Hyde Park 1711/2 


*Registered Trade Mark 
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REVERBALE 
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for 


-desigqned 
* LOW FUEL COSTS 


* LOW METAL LOSS 
* CONTINUOUS PRODUCTIVITY 


TECHNICAL REPORTS 
A Reverbale in a Coventry foundry melted 5,227.5 Ib. of metal in 8 hours 10 
minutes using 42.5 gallons of fuel oil. Fuel consumed per hour of operation 

— 5.2 gallons. Fuel consumed per Ib. of metal — 0.008 gallons 

A gas heated Reverbale Junior used 5,895 cubic feet of gas to melt a charge 
of 1,448 Ib. with a loss of 8 Ib. at 700°C. Gas consumption — 405 cu. 

ft./100 Ib. metal. Metal loss — 0.55 per cent. 

A. Reverbale in a foundry in West Bromwich melted 5,840 Ib. of metal 
in 105 hours at 720°C. with metal losses of 0.53 per cent. 


SILLEN AR 


Reverbale furnaces save heat, 
metal, and production costs. 





























385 NEWPORT ROAD ~- CARDIFF 
SKLENAR TELEPHONE: CARDIFF 35645 (Private Exchange) 


FURNACES LIMITED GRAMS: SKLENAR CARDIFF 35645 
SETTER MELTING witTHnew rT CRUCIBLE S 


P4268 
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Skate on the thinnest ice: step on the conductor rail: 
cross Piccadilly Circus from Northwest to Southeast: 
but remember that ASSOCIATED LEAD are the most reliable 
and economical suppliers of LEAD, TIN, ANTIMONY AND THEIR 
ALLOYS; 99.999% PURE LEAD, TIN AND ANTIMONY; SOLDERS, IN- 
GLUDING SOLID AND CORED SOLDER WIRE, ANTI-FRICTION MAT- 
ERIALS; ANTIMONIAL LEAD; CABLE ALLOYS; LEAD SHEET AND 

PIPE; DENSE LEAD SHIELDING FOR NUCLEAR WORK. The dangers 
involved in forgetting this simple fact are too numerous 
to name: but, to put it shortly, it is a matter of profit 


and loss. 


This a ement i ued for and on behalf of 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER. 
Export enquiries to: Associated Lead Manufac s Export Cx 5 tae Clements House, 14 Gresham Street, London, E.C.2. 











With Smokeless Zone 
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The illustration shows “Dustrol” 
(patent No. 723121) hoods, in- 
stalled in the modern non- 
ferrous foundry of BARR 
STREET CASTINGS 
LIMITED, BIRMINGHAM. 
This Plant is fitted with 

a fabric filter collecting 

zinc oxide «and dust 
particles, with no visible 
discharge to atmosphere. 

Why not bring your plant 

up to the same high 
standard? 


Sole Manufacturers 


NEWTON 
COLLINS 


;' Rt Ff & 6 
BARFORD ST. WORKS, BIRMINGHAM 5 


SPECIALISTS I DUST AND FUME 
REMOVAL FOR NEARLY 40 YEARS 


.. Co‘our Coding at his finger tips 
~ ThefAEROSOL method is quick, clean, economical 


Send for catalogue and price list 


The portable Aerosol pack contains special colour coding paint 
that will adhere to almost any material under the most difficult 
conditions 

Faster, cleaner, saves time, material and labour. 

No messy brushes, paint pots or wastage. 

Available in blue, red, yellow and many other colours. 

One 16 oz. can will code many tons of material hundreds of 
package units or storage bins. 

Useful for bulk materials, tools, dies, stock bins, pipes, electrical 
equipment,-ete. 

First Aid and Fire Fighting equipment. 

Stencilling or touching up. 

Large 16 oz. size Aerosol only 13/6d. each — quantity discounts. 


DCMC 
INDUSTRIAL 
AEROSOLS LTD. 


Dept. 36, 
2 Parkhurst Rd., London, N,7 
NORth 1639 2275 


@@ @ Aerosols for Colour Coding Paints, Silicone Mould Release, 
Rust Inhibitor, Penetrating Oil, Clear Lacquer, Lubricating Oil, 
Gear Shield, Degreasing Fluid, All-Purpose Solvent, Cutting Oil. 





METALS & ORES 


SCRAP & RESIDUES 


METAL DISTRIBUTORS (U.K.) LIMITED. 


BARRINGTON HOUSE, 59-67 GRESHAM ST., LONDON E.C.2. 


Tel: Monarch 0463. Telex London 23809. 
Cables: Metdist London 


Associates in Trade and Industry throughout India 








ALUMINIUM BRONZE CO.LTD. 
Wallows Lane -Walsall - Staffs. {shen 
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CHROMIC and SULPHURIC ACID PROCESSES 


DECORATIVE SILVER ANODISING work of exceptionally tong dimensions —A SPECIALITY 
24-hour service on repetition work. Free collection and delivery. 


ELECTRO-PLATING in Chrome, Nickel, Copper, Cadmium, Zinc, Silver, etc. Chromating, 
Phosphating & all other processes. — 
STOVE ENAMELLING. Cellulose Paint Spraying & Sand Blasting. 


ROBERT STUART (Ltonnoon) LTD. 


ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 e TEL: GULLIVER 6141 6 lines 
LUMINIU 


\ 
A TO ALL SPECIFICATIONS MN 
ILFAR ALUMINIUM Co.Ltd 


ALLoy incoTS 


ALD. ARB, and LA. Approved 

























GORDON SIMPSON 


(ASSAYER) LIMITED 


ANALYTICAL CHEMISTS 
ASSAYERS AND SAMPLERS 


On Metal Exchange List of Assayers and Samplers 


LABORATORIES AND ASSAY OFFICES 
191 CLAPHAM ROAD, LONDON, S.W.9 
Phone: BRixton 1671 








































FOR ALL - 
HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 
E. A. Ollard, A.R.C.S., F.R.LC., F.LM. 
and E. B. Smith 
Facts, figures and formule for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating solutions. 
Includes sections on water and drainage 


purifications of solutions, storage and 
handli f chemical d plating-sh 
TeHARRIS(|A||NPWORKS Zia) | | Bandtos of stemicas and piaingshor 
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BARREL PLATING |) 


Firma Wri: 



























PLATING CO. LTD A.LD. REGD. No. D.LARM __ 35s. Od. net by post 36s. 5d. 
. : | 153079/31. APPROVED No. from all booksellers or Iliffe Books Ltd. 
66-72 EYRE STREET, SHEFFIELD, |. | AIR REG. BOARD 1A/42/5/260 Dorset House, Stamford Street, S.E.1. 


| AUTHY. No. Al/1268/39 


Telephone: 26771/2 Telegrams: Diacrome, Sheffield 





| 
| 18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 








| We are second to 
none fOr our cash on 
collection buying of all The 


NON-FERROUS WOLVERHAMPTON 
SCRAP METALS TRADING & SCRAP CO. LTD 


GRAISELEY WORKS, SIDNEY STREET, 
WOLVERHAMPTON 
PHONE: WOLVERHAMPTON 26017-8-9 


SERVICE 












CIVILITY 








Therefore when Selling 
Contact 











SATISFACTION 









FULL CASH SETTLEMENT ON COLLECTION 
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FOR BAR AND TUBE REELING AND STRAIGHTENING 


ROBERTSON’S HAVE FIVE STANDARD SIZE MACHINES, ALL WITH 
ANGULAR ROLL ADJUSTMENT 





essential for 
PRECISION STRAIGHTENING 


The well known principle on which the 


of mild and alloy steels = Robertson Bar Reeling and Straightening 
*: Machines work is briefly as follows :— 
and also brass, light alloys, etc. =: The bar to be straightened is passed between 


two oppositely inclined rotating rolls, one 
concave and the other parallel or slightly 
= barrel shaped. A guide supports the bar 
SIZE C MACHINE. Capacity: horizontally at the intersecting 
lin. minimum to either 3 n axis of the rolls, and is adjust- 
Se ST oP able vertically to suit varying 
aaa bar diameters. The parallel 
roll is supported in a slide and 
its distance from the concave 
roll may be varied by a large 
handwheel, according to the 
bar diameter or ‘‘nip’”’ re- 
quired. The bar is gripped 
between and rotated by the 
rolls, the inclination of which 
feeds the bar automatically 
through the machine. The 
path between the rolls through 
which the bar is forced is bow- 
shaped, the amount of bow 
being controlled by the angular 
position of the rolls, care 
being taken to maintain parallelism 
of the roll faces to ensure a good 
bearing on the bars over their full length. 
Since the length of the rolls is constant and 
the depth of the bow conveniently variable, 
a deflection suited to the diameter and elastic 
yield point of the material to be straightened is 
easily obtained. These features enable 
the Robertson Machine to straighten 
accurately soft non-ferrous bars or 
heat treated alloy steel bars, having a 
tensile strength up to 80 tons per 
square inch, with equal facility. 














W. H. A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 











LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 


GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY. 
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is your pet a powder-compact type ?P 





7) 


| Sal 
y. wats 


‘ 














Let’s face it—vour pet is a self-sintered type needing 
careful nurturing and a little patting and preening 
to help it toe the production line. 


The discipline of uniform treatment in a Birlec furnace 

is the simple answer. These furnaces have all the 
attributes demanded by experienced powder metallurgists 
and they come in types and sizes to suit your 

pet product and production. 

Birlec mesh-belt conveyor furnaces include 
straight-through and hump-back types specially adapted 
for sintering applications, with burn-off chamber, 
multi-zone control, low-stress conveyor drive and 

easily replaceable heating elements. 


Ask your pet typist to write for more information. 
furnaces for every heat treatment 


AEI-Birlec Limited 


Tyburn Road, Erdington, Birmingham 24 
Telex No: 33471 





Telephone: East 1544 


SM/B6/94 LONDON SHEFFIELD NEWCASTLE-ON-TYNE GLASGOW - CARDIFF 
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Until 





the 
Cows 
come 
home... 


And even longer lasting, because this galvanised 
equipment has been heavily coated with protective 


zinc. The life of galvanised steel is directly 
related to the thickness of the zinc coating. 
Double the thickness means double the life—for 
only a fractional increase in cost. 


Insist on a minimum 2 oz zinc coating 


Severn Zinc 


FOR GALVANISING 


CONSOLIDATED ZINC CORPORATION.(SALES) LTD., LONDON W.1 
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Copper Refining 


LAIMED to be the answer to the long-term economic success of copper, 

a new process of chemically refining and fabricating the metal in an 

integrated operation is to be carried out at a plant to be built on 
Mindanao Island in the Philippines, at a cost of approximately £8,000,000. 
The method, which eliminates smelting, electrolytic refining and casting, is similar 
to that for the chemical processing of nickel and cobalt ores currently being 
used successfully in Canada. In the process, copper concentrates are leached 
with ammonia at a temperature of 85°C. and a pressure of 201b/in*. Copper 
and zinc pass into solution and the liquid and solids are separated. Copper 
ammonium sulphate is produced by oxydrolysis, and, from this, copper is 
precipitated as a powder under temperature and pressure in an autoclave, zinc 
and ammonium sulphate passing on for further treatment. After drying, the 
copper powder is compacted between rolls, producing a fragile ribbon or strip 
which is then subjected to a sintering operation. The sintered strip can then 
be hot rolled into finished strip or sheet. For tube making, the strip can be 
formed and welded at high speeds’ Wire can be produced in two ways: 
either by slitting the strip and forming into wire or by melting and casting the 
metal into billets and drawing in the conventional manner. 

The process is said to be an economical proposition for the treatment of 
many complex copper-lead-zinc-iron ores. Depending on the composition of 
the ores used, zinc, lead, iron, cobalt, tin and molybdenum are obtained as 
by-products, as also are ammonium sulphate, a valuable fertilizer, and sulphur. 
Even allowing for the natural exuberance of the promoters, the apparent major 
economics of the process are startling. Thus, the cost of processing concentrates 
to finished strip, which, incidentally, only takes 12 hours, is claimed to be half 
that of producing electrolytic copper from concentrates and then rolling to 
strip. Capital costs are also said to be halved. The end product, 99-95 per 
cent copper, which, incidentally, means that for certain purposes electrolytic 
refining will still be necessary, is claimed to be superior in quality to copper 
shapes fabricated by conventional means. Small plants can be run economically; 
thus, a 50 ton-a-day chemical refining plant is competitive with a 200-ton 
conventional copper smelter which, at the present time, is generally considered 
to be the minimum economical unit. The process has the additional advantage 
that it is suitable for the conversion of even the poorest grades of scrap copper, 
the type of by-products obtained being, of course, dependent on the composition 
of the scrap used. It should be pointed out that it is essential for the copper 
powder obtained to be fabricated directly into mill shapes at the refining 
plant. The fact that copper powder oxidizes readily would obviously create 
difficulties in bulk transport if the fabrication plant were located at a distance 
from the powder plant. 

The projected plant in the Philippines wili be completely integrated and 
will process low-grade Philippine ores, of which 75,000 tons a year are currently 
being sent to Japan for refining and fabrication. It will have a capacity of 
14,000 tons a year of semi-fabricated copper, all of which is intended for domestic 
consumption in the Philippines. In addition, it is expected to produce 5,000 tons 
of zinc and 100,000 tons of ammonium sulphate annually. The progress of 
this plant will no doubt be followed with interest by all copper producers. 
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Out of the 
MELTING POT 


What Future? HIRTY years ago, P. H. Carr 
3 reported the curious phenomenon 
of the formation of a “latent 
image” on the surface of a gold target exposed to electron 
bombardment. This image could be “developed” by 
exposing the gold target to hot mercury vapour, when the 
bombarded area remains unchanged, whereas the sur- 
rounding material becomes discoloured by amalgamation. 
In this way a permanent visual record of the focal spot 
remains. Recently this phenomenon has been re-investi- 
gated as a possible means of obtaining a record of the size 
and shape of an area which is being bombarded by an 
electron beam. In some cases, e.g. for weak electron 
beams, the use for this purpose of the familiar fluorescent 
screen or photographic methods may be difficult or 
impracticable. New experimental work has confirmed 
Carr’s observations. It was discovered, however, that 
developing could be carried out much more conveniently 
and reliably by plating the bombarded target in an aqueous 
solution of copper sulphate. On sufficiently strongly 
bombarded areas no copper was deposited, whereas weaker 
bombardment resulted in only partial inhibition of 
deposition. The plating conditions were in no way 
critical. It was further discovered that latent images were 
formed by electron bombardment not only of gold targets 
but of any other metal surface. Once formed, the latent 
image persists indefinitely, and can be developed at any 
time after bombardment. The image is not affected by 
rubbing of the surface with a cloth or by the action of 
strong acids and alkali. Investigations of the effect of 
bombardment current, electron energy and bombarding 
time, as well as of target temperature, showed that the 
intensity of the image increased to saturation with bom- 
bardment time, current and energy, and suggested that 
the image is formed by a layer of contamination deposited 
on the originally clean surface of the target. Molecules of 
organic substances present in the demountable vacuum 
system deposit on the target, where they are then dis- 
sociated by bombarding electrons into free radicles. The 
latter then form stable chemically inert polymers on the 
target surface, the formation of these polymers being 
catalyzed by the surface. Further development, elabora- 
tion and, in due course, application of the phenomenon 
would appear to be a distinct possibility. 


ERY often, the excellent advice 
that time should occasionally be 
taken to stand back and appraise 
the work one is doing must remain a counsel of perfection, 
for the simple reason that no time can be found for the 
purpose. Certainly, one instance in which no time is 
available for the appraisal of the task in hand, once it has 
been started, is that facing those unfortunate people 
engaged on the subject indexing of current scientific and 
technical literature. Not only are they liable to find them- 
selves chronically behind schedule but, in the case of a 
cumulative index, are rapidly building up a powerful 
“disincentive” to any inclination to pause and reappraise 
what they are doing and the lines on which they are doing 
it. To add uncertainty to any doubts that may occasionally 
pass through the minds of these people, rumours may at 


Wrong Tree 


times reach them of an investigation being conducted into 
the efficiency of different systems of subject indexing. 
What if the conclusions (admittedly still to be reached) of 
this investigation should show that the particular system 
they are using is hopelessly inferior to some other system. 
Would this mean their having to scrap their existing index 
and re-index everything according to the better system, 
while still trying, of course, to keep up with current 
indexing? It is indeed a pity that they cannot eliminate 
any such anxieties to come by giving some time to an 
examination that would permit them to realize that there 
are fundamental reasons which ensure that all systems of 
indexing, whatever their principle, must be substantially 
equally complex and time consuming both to the indexer 
and the users of the index. Moreover, these undesirable 
characteristics are imposed on indexing systems by the 
material to which they are applied which, on even super- 
ficial examination, can be found to exhibit not the slightest 
indication of its ever having been intended for being 
subject indexed. 


Getting There N some applications, the poor 
surface wear and friction 
characteristics of titanium are 

a serious drawback or a complete bar to the use 

of the metal. The matter is complicated by titanium 

not being exactly an easy metal to plate, deposits 
suffering in particular from a lack of adhesion which, in 
some cases, it is true, can be improved by a diffusion 
heat-treatment (in a vacuum) which strengthens the bond 
between the deposit and the basis metal. However, such 
heat-treatment is not always effective. Thus, the adhesion 
of brass, deposited from a cyanide bath with a view to 
improving the anti-friction properties of titanium, was not 
improved by heat-treatment. This necessitated the 
development of a somewhat roundabout procedure. The 
titanium surface was prepared for plating by pickling in 
concentrated hydrochloric acid at 50°C. for lhr. After 
pickling, copper coatings up to 1mm. thick could be 
deposited on the titanium from an acid copper sulphate 
solution. Again, however, the adhesion of these deposits 
was poor. When attempts were made to improve it by 
diffusion heat-treatment in vacuum, it was found that 
coatings thicker than about 30 were liable to blister and 
flake, presumably as a result of the evolution of hydrogen 
from the basis metal. This snag was avoided by copper 
plating in two stages: depositing first a coating 15-20 
thick, which could be heated in a vacuum at 800°C. for 
lhr. to cause diffusion bonding without blistering, and 
then plating to build up the thickness of the adherent thin 
coating to 0-5-l1mm. Finally, the copper coating was 
converted to a brass composition by diffusing zinc into it. 

This was done by heating the copper-plated part in a 

mixture of powdered zinc, burnt fireclay, ferro-silicon and 

ammonium chloride. Six hours at 730-750°C. was 

sufficient for diffusing zinc almost completely through a 

1 mm. thick copper deposit 

Wear tests on brass coatings 

produced on titanium by the e 

above method have given satis- 

factory results. 
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OF DIFFERENT 


INFLUENCE 


Hyper-Eutectic Aluminium-Silicon Casting Alloys 


By S. J. ASHTON, M.Eng. A.i.M., J. MUIR, LM. and W. M. DOYLE, Pb.D., M.Eng., F.1.M. 


METHODS FOR MAKING 


ADDITIONS 


123 


OF PHOSPHORUS 


(Research Division, High Duty Alloys Ltd., Slough) 


silicon alloys, particularly those 

containing approximately 20-25 
per cent silicon, have certain very 
attractive properties, e.g. a high wear 
resistance and a low coefficient of 
thermal expansion, which render them 
particularly suitable for such applica- 
tions as automobile cylinder blocks, 
cylinder liners, brake drums and heavy 
duty bearing caps. 

Several British and American auto- 
mobile manufacturers have recently 
expressed interest in this type of 
material, which has been used for a 
considerable time in Germany for the 
production of pistons. The advantages 
of using light alloys in the manufacture 
of internal combustion engines have 
been realized for many years, and 
development work has proceeded with 
the object of reducing the weight and 
cost, the ultimate aim being the all- 
aluminium engine. 

In 1933, Koch introduced the eutec- 
tic aluminium-12 per cent silicon alloy, 
which had greatly improved casting 
characteristics.1 Although the eutectic 
alloy pistons showed satisfactory 
strength at the operating temperatures 
and a reasonable wear resistance when 
used in conjunction with chromium- 
vanadium iron rings and cylinder 
liners, they had the serious disadvan- 
tage of a much higher coefficient of 
expansion. The pistons had to be 
designed, therefore, with a loose fit at 
room temperature, with a consequent 
increase in wear and loss in power 
during the first few minutes after 
starting from cold. 


The high wear resistance and the 
relatively low coefficient of expansion 
of the hyper-eutectic aluminium- 
silicon alloys were already known, but 
it was not until 1938-39 that these 
alloys were used in Germany for the 
manufacture of pistons, e.g. KS280, 
containing 22 per cent silicon. The 
extent to which the automobile 
designers’ problem of differing co- 
efficients of expansion has been eased 
may be judged from the figures given 
in Table I.? 

Dynamometer and road tests carried 
out by General Motors? with experi- 
mental V8 engines have shown that the 
high silicon alloys possess a satis- 
factory wear resistance. A comparison® 
of the wear properties of various 
cylinder materials is presented in 
Table II. 

However, hyper-eutectic aluminium- 
silicon components will only give a 
satisfactory performance if they possess 


H YPER-EUTECTIC aluminium- 


TABLE I—EXPANSION COEFFICIENTS OF CYLINDER MATERIALS 





T 


| Coefficient of Thermal Expansion 
| em/cm/°C. 


! 





*Y’ Alloy 
Eutectic Al-Si alloys, e.g. LoEx. 


Hyper-eutectic Al-Si alloys, containing up to 


20 per cent Si 


Hyper-eutectic Al-Si alloys, containing 20-25 


per cent Si 
Cast iron (cylinder block) 


24:5 x 10-* 
19—20 x 10-* 


18 x 10-* 


16x 10-* 
12 x 10-* 





TABLE II—WEAR PROPERTIES OF CYLINDER 


BORE MATERIALS 





Bore Material 


Duration Average Wear per 
| 100 hr. at Top of 


o 
Test (hr.) Ring Travel (in.) 





Iron plate on 356-T7 alloy (LM8) 

0-0015in. chromium plate on 356-T7 
alloy (LM8) 

Standard cast iron 

0-005 in. molybdenum sprayed on 356-T7 
alloy (LM8) 

Uncoated 356-T7 alloy (LM8) 

Uncoated high-silicon alloy 


000405 
0-00462 
000070 


0-00060 
0-00055 
0-00038 


119 


134 
684 


128 





a microstructure which contains small, 
uniformly distributed, primary silicon 
particles. If this type of alloy is allowed 
to solidify in the normal manner, at a 
certain temperature below the liquidus, 
nuclei of primary silicon are formed 
by chance arrangement of the atoms 
in the melt. Once these comparatively 
few nuclei have formed, the process 
of crystallization proceeds and the 
resultant microstructure shows large 
polyhedral primary silicon crystals 
with attendant inferior properties. It 
has been found’ that the introduction 
of approximately 0-01 per cent phos- 
phorus to the melt results in the 
desired formation of comparatively 
small, rounded primary silicon crystals. 
The refining action of phosphorus is 
thought to be due to the formation of 
particles of aluminium phosphide (AIP), 
which have the same crystal structure 
as silicon and so form nuclei around 
which the primary silicon crystallizes. 


It was considered that a systematic 
investigation was necessary to ascer- 
tain the optimum refining procedures 
for this type of material, and to deter- 
mine the factors which would affect 
the production of castings with satis- 
factory microstructures and mechanical 
properties. Accordingly, with these 
objectives in view, the Research Divi- 
sion of High Duty Alloys Limited 
commenced an extensive series of 
investigations on hyper-eutectic alu- 
minium-silicon alloys, and the purpose 


of the present article is to present some 
of the results obtained. 


Silicon Phase Refinement 


It has been found® that for nuclea- 
tion to occur in liquid aluminium by 
the normal process of crystallization, 
the amount of under-cooling required 
may be as large as 60°C. It has also 
been shown®® that the presence of 
certain heterogeneous nuclei in liquid 
aluminium will lead to the virtual 
suppression of the under-cooling which 
normally occurs in a melt. Terai’ dis- 
covered that high silicon melts con- 
taining such nuclei, e.g. AIP, could not 
be under-cooled by more than a few 
degrees (see Table III). 

Heterogeneous nuclei may be either 
minute particles of insoluble impurities 
or deliberately added agents. At a 
certain degree of under-cooling, the 
crystallizing phase will find it easier to 
form on the surfaces of suitable nuclei. 

It has been shown that if the addi- 
tion agent has a lattice arrangement 
and spacing close to that of the nucle- 
ating phase, then the degree of under- 
cooling required to produce nucleation 
will be small.2 A comparison of the 
lattice constants for a number of 
phases is given in Table IV, from 
which may be seen that both zinc 
sulphide (ZnS) and aluminium-phos- 
phide (AIP) have very similar values to 
silicon and, in fact, both have been 
investigated*’? as methods for refin- 
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TABLE I1I—UNDER-COOLING EFFECT OF SODIUM AND PHOSPHORUS 





Rate of Cooling 
(°C, min.) 


60 120 


Addition 
Element 
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Degree of under-cooling of liquidus—°C. 
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TABLE IV—LATTICE CONSTANTS 





Lattice 


Phase Constant 





AlAs 5°63 
AIP 5-45 
ZnS 5°45 
Si 5-42 








ing the primary silicon phase in 
hyper - eutectic aluminium - silicon 
alloys, although the addition of phos- 
phorus is the more commonly used. 

The surface of the nucleating agent 
has generally a layer of foreign atoms 
chemisorbed on it? which may affect 
the lattice spacing, and thus a small 
amount of alloying element or impurity 
in the melt may profoundly modify 
the refining efficiency. Terai’ has 
shown that the addition of arsensic, 
boron and copper slightly assists in the 
refining of the primary silicon of hyper- 
eutectic aluminium-silicon alloys; mag- 
nesium and sodium hinder; and 
beryllium, cadmium, cobalt, chromium, 
iron, manganese, titanium and zinc 
have no effect in the quantities detailed 
in Table V. 

It is considered, therefore, that if 
sufficient heterogeneous particles suit- 
able for nucleating the primary silicon 
phases (e.g. AIP) are present in the 
melt, and are solid at the liquidus 
temperature, then a large number of 
primary silicon crystallites will be pro- 
duced. The resultant microstructure 
will contain small primary silicon par- 
ticles evenly disseminated throughout 
the eutectic matrix. The eutectic sili- 
con formed under these conditions is 
coarse, although the nuclei should, 
theoretically, be capable of effecting 
refinement. It is thought that the 
reason for this apparent anomaly is 
that to bring about refinement of the 
eutectic silicon, many more nucleating 
particles would be required than in the 
case of the primary silicon phase. The 
eutectic silicon can be refined, how- 
ever, by producing under-cooling by 
means of severe chilling. 


Optimum Addition Method 


As particles of aluminium-phosphide 
appear to be very effective in nucleat- 
ing hyper-eutectic aluminium melts, it 
was decided to investigate several 
possible methods of adding phos- 
phorus and to determine the amounts 
necessary to produce the required 


degree of refinement of the primary 
silicon particles (0-06 mm. maximum). 

It was considered advisable, in the 
first instance, to concentrate on the 
addition of phosphorus by means of 
solid compounds, since gaseous decom- 
position phases, such as phosphorus 
pentachloride, would involve the use 
of relatively complicated techniques. 
Further, copper-phosphorus hardeners 
were not explored, as it was thought 
that the usefulness of this method 
would be limited to those compositions 
in which copper was a definite alloying 
addition. Three proprietary com- 
pounds were selected for examination, 
namely, “EP1136” and “Nucleant 10”, 
both of which were supplied by Manu- 
facturer A, and _ self-sinking ferro- 
phosphorus alloy tablets supplied by 
Manufacturer B. 

The EP1136 contains red _ phos- 
phorus and an additional grain refining 
agent. This preparation is sodium- 
free as this element is known to have 
an adverse effect on the efficacy of 
refinement with phosphorus, and is 
supplied in aluminium canisters which 
are plunged to the bottom of the melt. 
The addition recommended by the 
suppliers is 5 oz. per 100 lb. of melt, 
i.e. approx. 0-06 per cent phosphorus. 

Nucleant 10 is based on a mixture 
of red phosphorus and _ hexachlor- 
ethane and is supplied in tablet form. 
It is recommended that it should be 
added by plunging in the ratio of 4 oz. 
per 100lb. metal (approximately 0-06 
per cent phosphorus). 

The ferro-phosphorus tablets are 
self-sinking and are manufactured by 
compacting a mixture of flux and a 
compound, in powder form, containing 
iron and phosphorus in the ratio 4:1. 
The compacts are then sealed in 
aluminium containers. High Duty 
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Alloys Limited Research Division 
specified that the flux should be 
sodium-free and that the  ferro- 
phosphorus powder should be of the 
order of 200 mesh. This particle size 
was recommended for it has been 
shown‘ that the grain size of the 
phosphorous-containing agent exerts a 
marked effect on the final crystal size 
of the primary silicon. 

In order to assess the effectiveness 
of the various additions, the following 
test castings were produced from each 
melt; a die-casting with a 4 in. diameter 
stem in the centre of a disc, 2 in. 
diameter by } in. thick; a 1 in. diameter 
die-cast bar, and a standard 1 in. 
diameter DTD sand-cast bar. 

Although these section thicknesses are 
representative of the majority of pro- 
duction aluminium alloy castings, it 
must be appreciated that the heat 
content of larger castings and the use 
of hot dies or sand moulds will con- 
siderably reduce the rate of cooling. 
Throughout the series of experiments 
described, all the dies were maintained 
at a temperature of approximately 
150°C. 


Casting Details 

Thirty-pound virgin melts in the 
hyper-eutectic aluminium-silicon alloy 
containing (per cent) 23-5 silicon, 1-0 
copper, 1-0 magnesium, 0-9 nickel, 
0-5 chromium (H.D.A. designation : 
EX.451) were processed by the follow- 
ing technique :— 

The charges, with the exception of the 
magnesium, were melted and heated to 
800°C. to dissolve the silicon hardener 
alloy and then cooled to 740°C. for 
the introduction of the magnesium. 
The various phosphorus additions (see 
Table VI) were made after raising the 
temperature to 800°C., following which 
the melts were degassed at 780°-800°C. 
with 4 0z. of Degasser 450 tablets, 
using a hooked’ degassing rod. 
Coveral 65 (sodium-free) was used as 
a cover throughout, and finally the 
charges were poured at 800°C. into 
three die-cast discs and six die- and 
six sand-cast test bars. 

It was observed that as the amount 
of EP1136 added was raised above the 
recommended addition, the extent of 
flaring and burning increased. This 
could be controlled to some extent by 
increasing the flux cover, but this pro- 
cedure is not considered advisable as 


TABLE V—EFFECT OF THE SOLUTE ELEMENT ADDED WITH 
PHOSPHORUS ON THE SIZE OF THE PRIMARY SILICON PARTICLES 





Solute Element None As 


B Be Cd Co 





Weight percentage added 


Size of primary silicon 
in mm. 


0:005- 
0:05 
0-02 


0-005- 
0-05 
0-02- 
0-01 


25 25 





Solute Element 


Mn Mg Na 





Weight percentage added 





Size of primary silicon 
in mm. 








0-005- 
1-00 
0-02- 
0-06 
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phorus to compensate for the melting 
loss. 

This explains the apparent anom- 
alies in Table VI in which the total 
phosphorus contents are sometimes 
higher than the “nominal” amounts 
added to the melts. It may be seen 
from this Table that the “insoluble”, 
“soluble” and total fractions all 
increased with the amount of ferro- 
phosphorus added, and that the 
recovery is of a much higher order 
than with the other two nucleants. 

The iron content of the castings 
from the melts treated with ferro- 
phosphorus did not show a significant 
increase until more than 0-050 per cent 
phosphorus had been added to the 
melt, as may be appreciated from the 
following percentages :— 

Nominal phos- 
phorus addition 0-005 0-01 0-05 0-10 


TABLE VI—PHOSPHORUS CONTENTS OF TEST CASTINGS 








Nominal 
percentage Phosphorus 
added to the Melt 


Percentage Phosphorus Content 





Soluble” “Insoluble” Total 





Refined with EP1136 
0-015 
0-030 
0-06 
0-12 
0-24 


0-0089 
0-0099 
0-0131 
0-0161 
0-0173 


0-0069 
0:0081 
0-0111 
0-0125 
0-0123 


0-0020 
0-0018 
0-0020 
0-0036 
0-0050 





Refined with Nucleant 10 
0-015 
0-030 
0-060 
0-12 
0-24 


0-0053 
0-0105 
0:0146 
0-0295 
0-:0618 


0-0042 
0-0091 
0-0106 
0-0168 
0-0234 


0-0011 
0-0014 
0-0040 
0-0127 
0-0384 


Refined with Ferro-phosphorus 
0-005 
0-01 
0-05 
0-10 


0-0083 
0-0124 
0-0301 
0-1015 


0-0052 
0-0092 
0-0119 
0-0201 


0-0031 
0-0032 
0-0182 
0-0814 














concurrent work has shown that it 
may lead to an increased gas content. 
This latter investigation is discussed 
in the section dealing with degassing. 
The reaction following the addition of 
Nucleant 10 to the melt was far more 
vigorous and only one 2 oz. tablet 
could be plunged safely, without 
splashing, at any one time. The ferro- 
phosphorus tablets were very simple 
to use and produced no objectionable 
fuming or burning. 


Chemical Composition 

The total phosphorus contents of 
representative die-castings from all the 
melts were determined, and are shown 
in Table VI. The “soluble” phos- 
phorus figures given in this Table 
represent the phosphorus released as 
phosphine by the action of hydro- 
chloric acid on the alloy. The 
“insoluble” results represent the frac- 
tions fixed in the acid-insoluble silicon 
residue. The “insoluble” phosphorus 
content, therefore, is the more interest- 
ing for it is that which is associated 
with silicon, and is presumably respon- 
sible for the nucleation and refinement 
of the primary silicon. However, the 
accuracy of the “insoluble” values 
given by these analytical methods has 
not yet been proved conclusively. It 
is thought that slight errors might 
occur due to the possibility of some 
“insoluble” phosphorus being leached 
out during the attack with hydrochloric 
acid and that, in addition, these figures 
might include phosphorus in other 
combined forms, not associated with 
the silicon, but which are also not 
dissolved by this acid. However, it is 
considered that although the values 
given by this method of analysis for 
“insoluble” phosphorus may not be 
intrinsically correct, any conclusions 
made regarding trends shown by this 
part of the total content will be valid. 

With additions of 0-015-0-06 per 
cent phosphorus, using EP1136, the 
“insoluble” phosphorus levei increased 
and then remained constant at about 
0-012 per cent. However, there was a 
progressive, though not linear, rise in 


total phosphorus content with the 
additions, but the loss was of a high 
order, particularly in the cases of the 
higher percentages. Similarly, the 
total phosphorus contents increased 
with the amount of Nucleant 10 added, 
but substantially higher contents were 
obtained with additions greater than 
0-03 per cent phosphorus. Further, 
the “insoluble” phosphorus increased 
progressively to 0-0234 per cent with 
the Nucleant 10 additions. It must be 
pointed out here that the manufac- 
turers of the ferro-phosphorus tablets, 
in order to be able to guarantee a 
certain minimum content in the final 
castings, add a slight excess of phos- 


Iron content . 0-20 0-24 0-38 0-60 
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Standard Specification 





Wrought High Tensile Brass Rods and 
Sections (other than Forging Stock) 
and High Tensile Brass Forging 
Stock and Forgings (B.S.250 and 
B.S.1001). Price 5s. 

[N preparing British Standard 
schedules for wrought copper and 

copper alloys (B.S.2871-2875) an 

attempt has been made to rationalize 
the specifications for high tensile brass 
and in line with this, B.S.250 and 

B.S.1001 have been revised. 

High tensile properties of rods are 
obtained either by alloying, or up to a 
certain size by cold working, or by a 
combination of both, and materials of 
these types have traditionally been 
supplied. The 1940 edition of B.S.250 
was drafted to permit the use of a 
number of alloys containing up to 
7 per cent of alloying elements which 
would give the desired properties. The 
revised edition includes two compo- 
sitions, both of which are identical with 
alloys being included in the series of 
schedules for wrought copper and 
copper alloys, and the designations used 
are identical with those in the schedules. 
CZ.114 is a general purpose Alloy which 
is more closely defined than that speci- 
fied in the earlier edition of the stan- 
dard and will meet most engineering 
requirements. CZ.122 has superior 


machining properties, is of the same 
composition as that specified in B.S.218 
“Brass Bars and Section (Suitable for 
Forgings) and Drop Forgings”, and the 
required mechanical properties are 
obtainable by cold work. Except for 
CZ.114 in sizes 3-6 in, the high 
mechanical properties are lost if the 
materials are heated and they are, 
therefore, not suitable for forging. 

The new edition of B.S.1001 specifies 
a medium strength alloy designated 
CZ.115, which is specially suitable for 
use where the material has to be 
soldered. This alloy, together with 
CZ.114 and a third high tensile brass 
CZ.116, is also included in the schedule 
of forging stock and forgings (B.S.2872, 
“Copper and Copper Alloys: Forging 
Stock and Forgings”), which will 
shortly be published. B.S.1002 has 
been withdrawn. 

The same three high tensile brasses 
are also included, with appropriate 
mechanical properties, in the schedule 
of rods and sections (B.S.2874, “Copper 
and Copper Alloys: Rods and Sections, 
other than Forging Stock”), which will 
also be published soon. 

Copies of the above - mentioned 
standard may be obtained from the 
British Standards Institution, 2 Park 
Street, London, W.1. 
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An announcement from the Institute 
of Metals states that the Council of the 
Institute has awarded the Institute’s 
Platinum Medal for 1961 to Major 
C. J. P. Ball, chairman of Magnesium 
Elektron Limited, in recognition of his 
“outstanding services to the non- 
ferrous metal industries and, in par- 
ticular, to the magnesium industry”. 

The Rosenhain Medal of the Insti- 
tute of Metals has been awarded to 
Dr. P. B. Hirsch, of the Cavendish 
Laboratory, Cambridge. The award 
was made for his “outstanding contri- 
butions in the fields of physical 
metallurgy and metal physics”. 


It has been announced that Mr. K. 
R. Simmonds, B.Sc., A.M.I.E.E., has 
been appointed managing director of 
International Rectifier Company (Great 
Britain) Limited, a company owned 
jointly by Metal Industries Limited 
and the International Rectifier Cor- 
poration of Los’ Angeles. Mr. 
Simmonds joined the company in 1959 
as general manager. 


Elected to honorary membership in 
the American Institute of Mining, 
Metallurgical and Petroleum Engineers 
is Dr. John F. Thompson, honorary 
chairman of the International Nickel 
Company of Canada Limited, and of 


its United States subsidiary, the Inter- 
national Nickel Company Inc. 


The Council of the recently formed 
Drop Forging Research Association 
has appointed Mr. P. H. R. Lane, 
B.Sc., A.I.M., to be the first director 
of research to the association. For the 
past twelve years he has been with the 
British Welding Research Association, 
where he was head of the members’ 
service department. 


In succession to Mr. P. H. R. Lane 
(mentioned in the above paragraph), 
Mr. R. P. Newman, A.M.I.Mech.E., 
has been appointed head of the 
members’ service department of the 
British Welding Research Association. 
Mr. T. R. Gurney, M.A., A.M.I.C.E., 
will succeed Mr. Newman in charge of 
fatigue researches at the association. 


Formerly works engineer to Cham- 
berlain Industries Ltd., Mr. Dennis W. 
Gray, A.M.I.Mech.E., has been 
appointed works director, and Mr. 
Richard R. Watkins, M.S.M.A., who 
joined the company as general sales 
manager, has been appointed sales 
director. 


Four new directors have been 
appointed to the board of Fletcher 
Miller Limited, a member of the 
Castrol group of companies. They are 
Mr. J. R. Bickerton, chief chemist at 
the Hyde, Cheshire, plant; Mr. J. 
Birchenough, works manager at Hyde; 
Mr. R. A. Miller, North London divi- 
sional sales manager; and Mr. S. V. 


Tilley, senior technical representative 
for the Midlands and South Wales. 

It has been announced by Ferodo 
Limited that they have appointed Mr. 
B. G. Hill as their export sales 
manager. He joined the company in 
1953 as a graduate trainee from St. 
John’s College, Oxford. 

Chairman of Stein and Atkinson 
Limited for the last ten years, Mr. 
Russell Smith has now retired. He is 
succeeded as chairman by Mr. H. W. 
Howes, who has been a director of the 


Drying 


PROTOTYPE portable gas-fired 
A air drier, specifically designed 
for the floor drying of foundry 
moulds, was developed recently by the 
North Western Gas Board, and is now 
being manufactured by Modern 
Furnaces and Stoves Ltd., of Booth 
Street, Handsworth, Birmingham. 
Among its advantages is the fact that it 
stands vertically and takes up a mini- 
mum of floor space. In one installation, 
15 cwt. moulds were dried in situ in 
94 hr. where previously 16 hr. were 
required when drying was done in an 
oven. 
The dryer is of mild steel construc- 
tion, fitted with tubular legs and looped 
handles. The outer casing ends in a 


Portable gas-fired mould dryer designed by 
North Western Gas Board and manufactured 
by Modern Furnaces and Stoves Ltd. 


company for the past 11 years. 

On the occasion of his retirement as 
chairman of the Cementation group of 
companies, Mr. A. R. Neelands has 
been invited to become President of 
the group, a position he has accepted. 
Sir F. A. Pile has been elected chair- 
man of the group. 


In succession to Mr. P. Jardine, it is 
understood that Mr. E. F. Coppock 
has been appointed to the position of 
group financial controller to Metal 
Industries Limited. 


Moulds 


conical nozzle to give increased velocity 
to the outgoing gases. A lifting eye- 
bolt is fitted on top of the casing above 
the control chamber for facilitating 
crane handling. 

Controls include a solenoid valve to 
cut off the gas supply in case of elec- 
trical failure and to operate in con- 
junction with electronic flame failure 
equipment. Spark ignition is arranged 
to operate immediately the unit is 
switched on and to remain on until the 
flame is established; this also works in 
conjunction with the flame failure 
equipment. 

A natural draught gas burner is fitted 
inside the casing and is arranged to 
burn in a heat-resisting steel combus- 
tion chamber, placed concentrically 
inside the casing and allowing an 
annular space between the two cylin- 
ders for the passage of air to be heated. 

The blower is a flange-mounted axial 
type fan, of ample capacity, and is fitted 
with a totally enclosed fan-cooled motor, 
on the rotor shaft of which the fan 
impellor is fitted. In operation, the fan 
provides the medium for keeping the 
outer casing cool, while at the same 
time projecting a jet of high velocity 
hot air through the outlet nozzle at the 
bottom of the unit. 

The dryer stands on four legs 
formed integrally with the handles and 
welded to the outer casing. 

The total weight of the hot air unit 
is approximately 140 lb. Gas consump- 
tion is approximately 850 ft?/hr. of 
town’s gas, and the dryer is designed 
to deliver 500 ft?/min. of hot air at 
temperatures up to 400°C. 

Thermostatic control is by an auto- 
matic preset type thermostat operating 
a solenoid valve in the gas line. 

A flame failure control is incor- 
porated comprising a probe of special 
heat-resisting alloy positioned to enter 
the combustion chamber, and an elec- 
tronic manual reset unit to cut off gas 
supply in case of flame failure. The 
control only allows resetting after a 
purging period of 20 sec. 
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Finishing Supplement 
Cleaning of Surfaces 


ANY of the problems in 

metal finishing can be asso- 

ciated with inefficient cleaning. 
All methods of a preparational nature 
should produce clean, active and 
coherently strong surfaces. Unfor- 
tunately, few cleaning cycles provide 
these requirements, and their inability 
to do so results in the article prema- 
turely failing in service which, in the 
event of there being numerous com- 
plaints, reflects adversely on _ the 
industry. 

The material to be removed from a 
surface may be composed of either 
organic or inorganic compositions in 
combination with metal swarf from 
machining operations, or abrasives from 
grinding and polishing. This may be 
further complicated by the presence of 
heat-treatment scale or a natural oxide 
formation as in the case of aluminium. 
The relationship between these con- 
ditions is illustrated diagrammatically 
in Fig. 1, which indicates the relative 
position of scale and grease on a typical 
dirty metal object. It will be seen that 
the article is surrounded by a closely 
adhering layer of scale which is itself 
covered in grease. For the cleaning 
sequence to be completely effective, it 
is first necessary to remove the grease, 
when it is then possible to dispense 
with the scale. 

The degree of surface cleanliness 
required from a cleaning sequence will, 
to a large extent, be controlled by sub- 
sequent finishing treatments. If, on 
the one hand, the article is to be electro- 
plated, a high standard of surface 
cleanliness is essential, whilst it may 
not be necessary to obtain the same 
conditions for acid pickling in the case 
of components having on their surface 
heat-treatment or forging scale. Due 
consideration, therefore, must be given 
to a number of factors before recom- 
mending a suitable sequence. 

In order to lay down a specification 
to cover a suitable cleaning sequence, 
it is first necessary to determine the 
degree of surface cleanliness required 
from this operation. The controlling 
factor will, in the main, be dictated by 
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subsequent steps in the manufacturing 
cycle since the cleaning step may be 
required as an inter-stage operation 
only, in which case the degree of 
cleanliness need not be so thorough as 
would be necessary if preceding an 
electroplating process. 

Care must be exercised to ensure 
that the process does not induce hydro- 
gen embrittlement into the object being 
treated, since this may have an adverse 
effect on the service life of the article, 
resulting in premature failure. For- 
tunately, sufficient is known about this 
effect to enable it to be rectified in the 
majority of cases. It is always safer, 
for example, to insist on a stress-reliev- 
ing operation in the case of steel 
having a tensile strength in excess of 
45 ton/in®, this operation, of necessity, 
being applied after application of the 
final finish. 

Attack on the basis metal may occur 
in one of two forms. First, as a general 
attack on the surface and, secondly as 
a preferential attack of one or more of 
the constituents. In the first instance, 
the condition is not normally detri- 
mental if the article is to be electro- 
plated, in fact most sequences which 
lead up to an electroplating process 
have as an integral part one step which 
attacks the basis metal to assist in 
adhesion of the deposit. On the other 
hand, a similar step in a phosphating 
line has an adverse effect on the quality 
of the chemical conversion coating, 
resulting in a coarsening of the crystal 
size, necessitating rubbing down where 
an organic coating is to be applied. 

In the majority of cases, a cleaning 
step is considered to be an evil neces- 
sity and, as such, little attention is 


Left: Fig. 1—Conventional 
diagram illustrating re- 
lationship between metal, 
scale and grease on a 
metal article before 
cleaning (after Simonds) 


Right: Fig. 2—Cut-away 
illustration of the LV3 
liquor vapour degreasing 
plant 


[Courtesy Imperial 
Industries Ltd. 


Chemical 
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given to its location. The cleaning 
sequence must, therefore, be adequate 
to fulfil the role for which it is required, 
and, as such, it is essential that the 
maximum utilization of space be made 
with the minimum number of steps in 
order to accommodate the most com- 
prehensive cleaning system in the space 
allocated. 


Choice of System 


The choice of cleaning systems varies 
according to the class of basis metal to 
be cleaned. It is not general practice in 
large installations, other than where sol- 
vent cleaning is used, to accommodate 
both ferrous and non-ferrous metals in 
the same system. Wide selections of both 
acid and alkali cleaning formulations 
are available for the treatment of ferrous 
metals. However, the range is limited 
in the case of non-ferrous metals to the 
weaker acid and alkali compositions. 

Economically speaking, the cleaning 
operation will be dependent on the cost 
of the materials, time, labour and con- 
sumption of electric current where 
used. Due to the comparatively large 
volume of work which can be accom- 
modated in an alkaline cleaner, for 
instance, before it is considered spent, 
the cost of chemicals is but a small 
fraction of the total cost. The time 
factor will mainly be controlled by the 
overall cycle time, the size of plant 
being dictated by the volume of pro- 
duction required. The labour charge 
accounts for the major cost. In conse- 
quence, therefore, the efficiency of the 
cleaning cycle will, to a large extent, 
be controlled by a _ good layout, 


eliminating operator fatigue with the 
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maximum utilization of automatic 
devices where cost permits. 

The ideal cleaning sequence should, 
therefore, satisfactorily accommodate 
each of the foregoing factors. This, 
however, is not always possible, mainly 
due to limitations of space or on 
economic grounds. The choice of 
sequence must, therefore, rest upon a 
thorough knowledge of the type of 
grease to be removed, these generally 
falling into three classes. First, those 
of a non-saponifiable or mineral oil 
nature; secondly, the saponifiable or 
vegetable based variety; and _ finally, 
combinations of both classes. It has 
been found by experience that, in order 
to safeguard subsequent processing 
solutions, the most sensible approach is 
to consider a cleaning cycle which will 
accommodate both classes of material, 
and in order to do this the metal 
finisher has many techniques from 
which to choose. The five principal 
methods available by which metal 
surfaces can be cleaned are mechanical 
processes, solvent, alkali, acid, and 
ultrasonic cleaning. Depending on 
surface conditions, each of these may 
be used separately or in conjunction 
with one another to produce a desired 
degree of surface cleanliness, depending 
upon the ultimate finish requirements. 

Contamination of metallic surfaces 
may be treated by various techniques, 
depending upon the type and quantity 
of material involved. Large engineering 
structures, however, necessitate a 
different approach to that of small 
articles which are to be protected by 
electroplating or by a chemical con- 
version coating, although the object of 
the exercise in both cases is surface 
cleanliness. In the first instance, the 
structure can only be treated by 
mechanical methods, whilst the small 


component may be treated by any of 
the systems mentioned above. 


Solvent Degreasing 

In providing for efficient and rapid 
removal of oils, greases and waxes, 
advantage is taken of the benefits to be 
obtained from solvent degreasing. The 
chlorinated hydrocarbons, of which 
trichloroethylene is the most popular, 
have found favour due to the high 
affinity of these solvents for the majority 
of greases encountered in metal finish- 
ing, and such degreasing plants are 
often found as the central feature of 
the process in most engineering 
factories. 

The stabilized trichloroethylene sup- 
plied for use in degreasing plants 
today is quite safe if used in equip- 
ment designed to accommodate it and, 
because of its low specific heat, com- 
paratively high vapour weight and ease 
with which it lends itself to stabiliza- 
tion, is used extensively in this country. 
Perchloroethylene, however, is preferred 
in certain countries, particularly where 
there are large amounts of moisture 
present and the operation combines 
both degreasing and drying of the 
article. These solvents, under normal 
operating conditions, will not attack 
steel or light metals. They will, how- 
ever, if overheated, break down with 
the formation of free hydrochloric acid, 
resulting in attack on the metal being 
degreased, in particular the light metals. 
This condition is accentuated by the 
presence of light metals in a finely 
divided form within the degreasing 
plant. It was common practice some 
years ago to place lime or soda ash in 
the bottom of the tank in order to 
assist in maintaining the solvent in a 
“sweet” condition. However, with the 
increased stabilization of trichloro- 


Below: Fig. 4—Large Bonderizing plant recently installed at Ford Motor Co. Ltd. works at 


Dagenham 


[Courtesy Pyrene Co. Ltd. 


Right: Fig. 5—Car wing passing through Spra-Bonderizing plant 
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ethylene today, this is no longer neces- 
sary. Nevertheless, the alkalinity of 
the solvent should be tested from time 
to time to minimize the possibility of 
decomposition caused by the presence 
of metals such as aluminium, mag- 
nesium and the _ zinc-base alloys. 
Regular weekly cleaning out of the 
plant engaged on the degreasing of such 
metals is essential to prevent trouble 
due to this condition. 

There are three main types of tri- 
chloroethylene degreasing plants avail- 
able to the metal finisher, and it is 
important that the advantages and 
limitations of this equipment be under- 
stood. The vapour plant consists 
essentially of a galvanized tank having 
a bank of copper condensing coils 
running along the top inner wall of the 
tank, preventing escape of solvent 
vapour into the atmosphere, the ti- 
chloroethylene being contained in the 
base of the container, which is heated 
by either gas, steam or electricity. The 
vapour degreaser functions by the con- 
densation of clean solvent on the cold 
metal component, this dissolving oil 
and greases and running into the sump, 
condensation continuing until the 
article has reached the temperature of 
the vapour, when no further degreasing 
takes place. 

Liquor vapour degreasing plants 
have been designed to accommodate 
both boiling trichloroethylene and its 
vapour. The advantage in the use of 
this type of equipment is that it will 
accommodate thin gauge components, 
on which the rate of condensation 
decreases rapidly due to the thickness 
of material, permitting the object to 
reach the temperature of the solvent 
vapour before all the oil and greases 
have been removed. It is general 
practice to make use first of the liquor, 
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[Courtesy Dunlop Rim and Wheel Co. Ltd. and Imperial Chemical Industries Ltd 


Fig. 3—Continuous high-pressure jetting and vapour degreasing plant 


in cases where the article has on its 
surface abrasive and metal swarf. The 
boiling solvent, having a_ scrubbing 
action, assists in its removal. In appli- 
cations where the article is covered only 
in grease and oil, the vapour compart- 
ment is used first, followed by rinsing 
in the boiling liquor. 

In the case of grease and dirt being 
removed faster than the rate of self- 
cleaning in one liquor compartment, it 
may be necessary to have a multi-stage 
plant having two or more boiling liquor 
stages arranged in line through which 
the condensate flows in cascade, into 
the vapour compartment, this again 
functioning as a still, concentrating the 
greases and oils and releasing the 
vapour for self-cleaning purposes. 

Trichloroethylene is a comparatively 
expensive solvent, and considerable 
quantities are used in degreasing opera- 
tions. In view of this, the material 
must be used economically, and much 
can be done by the user to ensure maxi- 
mum utilization of the solvent. Initially, 
regular maintenance schedules must be 
laid down to keep burners and thermo- 
stats adjusted correctly and to provide 
a sufficient flow of cooling water in the 
condensation coils. However, since the 
solvent is lost in both drying off the 
article and by displacement when 
loading or unloading, materials can be 
saved in manually operated plants by 
having a slow acting hoist removing 
work at the rate of approximately 
10 ft/sec., until it is clear of the tank. 
In conveyorized installations, a speed 
of 4 ft/sec. can be used. Further 
economies can be made when degreas- 
ing hollow or deeply recessed articles 
by placing them in a basket so that they 
do not trap solvent. In the event of 
this arrangement not being possible, a 
circular wire cage can be designed 
which, when rotated either mechanically 
or manually within the plant, removes 
the entrapped solvent. 


Alkali Cleaning 


Solvent degreasing is further aug- 
mented in metal cleaning by the use of 
alkalis which, in many ways, are the 
cheapest and simplest form of degreas- 
ing, presenting the least number of 
problems. General practice is to use 
a mixture of alkali metal compounds in 
order to provide the best formulations 
for use in soak spray and electrolytic 
cleaners 

The process of soil removal in 
alkaline solution is principally due to 
detergency rather than solvency. In 
alkali emulsion formulations, however, 
this is not altogether true, since the 
solvent will assist by solvency. In mix- 
tures of alkali without solvents present, 
the grease and oil are displaced from a 
surface rather than by direct solution 
in the alkali, and may be distributed 
throughout the body of the alkali in the 
form of an emulsion which may 
separate at some stage or, alternatively, 
partially react with the soil and alkali 
to form water-soluble soaps, as in the 
case of fatty soil residues. 

The simplest and most practical, for 
small scale operations, is a soak cleaning 
tank. In large scale installations, pre- 
senting problems of labour and space, 
these can be minimized by conveyorizing 
the plant and, in so doing, the equip- 
ment may be adapted to spray cleaning, 
its efficiency being increased by incor- 
porating a suitable means of agitation. 
In the electroplating industry, where 
cleaning standards, of necessity, are 
higher, the sequence is augmented by 
the application of an electric current, 
wherein the article to be cleaned is 
made either the anode or cathode in the 
alkali bath. 

In soak cleaning systems, the article 
is simply immersed into the cleaning 
solution for as long a period as possible, 
the alkali being maintained at a tem- 
perature between 140° and 180°F. 
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Vigorous agitation of the solution is 
essential in order to provide both a 
scrubbing action and to ensure that the 
solution adjacent to the article does not 
become over-contaminated with grease 
and so reduce the efficiency of the 
system. 

The tanks are normally constructed 
of steel, with the concentration of salts 
in the solution varying between 2 to 
16 oz/gal. depending upon the applica- 
tion. It is important to maintain the 
solutions as free as possible from con- 
taminated greases and oils and for this, 
various techniques are used, the 
simplest of which is a manual skimming 
operation. If the size of plant warrants 
a more comprehensive system, this 
should be installed since the surface 
must be maintained free from these 
materials for obvious reasons. 

The second application of alkali 
cleaning, that of pressure spraying, is 
normally associated with conveyorized 
installations. This technique can be 
applied to static tank systems, the most 
significant advantage being the degree 
of agitation. The efficiency of this 
system and the plant itself rests upon 
a satisfactory design with good sighting 
of the spray nozzles, since it is impor- 
tant that the article to be cleaned is so 
presented that the major surface be 
exposed to the direct impingement of 
the hot alkali or alkali emulsion. 
Generally speaking, the concentration 
of chemical used in this application is 
less than that used for other forms of 
alkaline cleaning since it is not 
uncommon to discard the solution more 
frequently and so reduce accumulation 
of soil or dirt which could clog spray 
nozzles, increasing the tendency to pro- 
duce soaps which, with the high rate 
of solution movement, accentuates 
foaming. For this very reason the 
use of foaming type surface active 
agents should not be encouraged since 
excessive foaming can be detrimental 
to the equipment. 

In electrolytic alkaline cleaning, the 
process is assisted by the use of an 
electric current wherein the article is 
made either positive or negative in the 
alkaline bath. The choice of polarity 
is, in part, controlled by the metal to 
be cleaned; in the case of steel, how- 
ever, either polarity may be used. The 
efficiency of this system is provided by 
large volumes of gas generated imme- 
diately adjacent to the surface providing 
a high level of agitation. Cathodic 
cleaning theoretically produces twice 
the volume of gas, which may explain 
the predominance of cathodic cleaning 
cycles. Where the type of basis metal 
permits the use of both polarities, this 
should be incorporated, since a higher 
standard of surface cleanliness results. 
Due consideration must, however, be 
given to the solution composition since 
specific formulations might work more 
efficiently on one polarity, but not when 
used both anodically and cathodically. 
The use of an electrolytic sequence in 
a cleaning line has the tendency to 
reduce time cycles, allowing a greater 
output per unit. The controlled con- 
ditions of temperature, agitation and 
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solution composition, with attention to 
solution surface cleanliness, apply as 
with other alkali cleaning systems. 
The increasing importance attached 
to metal cleaning brought about by a 
demand for higher quality, has neces- 
sitated the development of material 
compositions incorporating emulsions 
of various solvents, the most common 
of which are tricholoroethylene and 
paraffin. The solvent concentration 
varies between 2-10 per cent by volume 
and, because of its specific gravity, 
forms a blanket on the solution surface; 
it is hoped by this to accommodate 
both forms of grease. Unfortunately, 
emulsions having trichloroethylene as 
the solvent phase have not found favour 
in the metal finishing industry, partly 
because they attack jig coatings and 
partly because they have not provided 


al 


Fig. 6—Small ultra- 
sonic cleaning unit 
(left) and multiple 
unit (right); some of 
the range manufac- 
tured by Electro- 
Chemical Engineering 
Co. Ltd. 


the advantages claimed and so do not 
warrant their additional cost. Where 
the solvent is used in conjunction with 
heat, excessive evaporation of the 
volatile solvent results in the process 
being very uneconomic in operation. 
A special application of alkalis is in 
the field of alkaline descaling and 
derusting, the most common of which 
is the alkali cyanide derusting solution. 
In recent years, development of 
alkali scale removal systems has taken 
place, the best known of which is the 
sodium hydride descaling process, 
which comprises a molten bath contain- 
ing anhydrous sodium hydroxide to 
which is added a small quantity of 
sodium hydride, this acting as a 
reducing agent. The molten bath is 
maintained at a temperature of 350- 
380°C. with reasonably short immersion 


Fig. 7—Large auto- 
matic ultrasonic 
cleaning plant 


Courtesy Electro-Chemical 
Engineering Co. Ltd.] 


Metal Industry, 17 February 1961 


times, and the process can be used on 
mild steel, copper, nickel, chromium 
and the majority of alloy steels. Follow- 
ing immersion in the molten sodium 
hydride, the article to be cleaned is 
quenched in water which, for many 
applications, produces a suitable surface 
finish; however, this may be assisted by 
either brushing or acid pickling. 


Acid Pickling 

The term acid pickling is applied to 
the chemical or electrochemical removal 
of surface oxides or scale produced 
from operations such as heat-treatment 
and forging, which are applied as an 
interstage operation for machining and 
can be used to denote a stage in a 
cleaning sequence immediately prior to 
electroplating whereby the article is 
made the anode in an acid solution. 


The tanks must be either made or 
lined with a material which will resist 
attack by the acid. It is general, where 
the article to be pickled has on its 
surface heat-treatment or forging scale, 
to heat the solution, which is seldom 
used above a concentration of 10 per 
cent. Where the application is part of 
a precleaning sequence in an electro- 
plating line, more concentrated solu- 
tions are used in the case of steel, whilst 
more dilute solutions are used for the 
non-ferrous alloys, both being used at 
room temperature. 

The addition of inhibitors in acid 
pickling processes is extensively used 
both to limit attack of the acid on the 
metal surface and to assist in retarding 
the tendency to produce hydrogen 
embrittlement in ferrous metals. The 
mechanism by which inhibitors assist in 
providing this safeguard is not known. 
The nature and composition of these 
compounds vary widely and may com- 
prise either organic or inorganic sub- 
stances to which frequently, due to their 
complexity, it is not possible to apply 
any measure of chemical control. 

(concluded on page 132) 
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Titanium Sheet Forming 


By A. T. CARSE and W. T. ARDIS 


(Short Brothers and Harland Ltd.) 
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pressings in ICI.130 material were 

produced for an experimental duct- 
ing system. These included elbow and 
“tee” branch pressings in 26 and 
22 gauge material, and circular flanged 
pressings in 16 and 12 gauge material 
for duct and joint rings. 

Cast Mazak dies with steel draw 
plates were employed for all pressings. 
Plywood spacers were used to regulate 
the amount of draw at each application 
of the hammer. A typical tool set-up 
is shown in Fig. 14. 

With the exception of the 16 gauge 
circular pressings, which were pro- 
duced at room temperature, all the parts 
were formed from heated blanks, using 
powdered graphite as a lubricant. 

Blanks for hot forming were heated 
to 430°C. in a portable electric oven. 
The draw plates were also heated to 
minimize heat losses. 

All formed parts were subsequently 
stress relieved at 500°C. for periods of 
15 to 40 min., depending on material 
thickness. 

The circular flanged parts were satis- 
factorily formed with depths down to 
1} in. for diameters ranging from 3 in. 
to 54in. Slight flange wrinkling on the 
12 gauge parts was removed in a later 
machining operation. 

The 26 gauge “Tee” branch pressing 
shown in Fig. 15 was formed with 
spherical ends to help counteract 
wrinkling and springback tendencies. 

The parts produced to this configura- 
tion were much superior to _ those 


[> drop hammer forming operations, 


Below: Fig 
ends to counteract wrinkling and springback 


Right: Fig 


15—Tee-branch pressing, with spherical 


16—Trimmed and welded pressings 
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Fig. 14—Typical tool 
set-up for drop 
hammer forming 


formed with open ends. The trimmed 
and welded pressings are shown in 
Fig. 16. 


Wheel Forming 


Preliminary wheel 
were conducted on a small doubly 
curved panel (Fig. 17). The object of 
the trials was to assess and compare 
their formability with a view to pro- 
ducing the anti-icing duct body by this 
process. 

The anti-icing duct body was subse- 


forming trials 


STEEL DRAW PLATE 


MAZAK BASE 


SECTION AT_{. 


quently successfully formed by wheel- 
ing. The time required to produce a 
titanium duct was approximately treble 
that required for a light alloy counter- 
part. This was due, to some extent, to 
excessive panting present in the sheet. 
Considerably higher wheel pressures 
than those employed on light alloy were 
necessary. 


Drilling 


Drilling of light gauge titanium sheet 
presents a number of problems, 












P.E.R.A. recommended grind for spiral drill. Body is 
uncleared and black oxide finished. Note:— Curting 
edges meet at centre—chisel point is eliminated 


Modified standard black oxide finished drill used in 
tests. Body clearance retained. Point ground to give 
zero degree rake angle with reduced lip off-set and 
chisel point (approx. 4 standard) 


Fig. 18—Drill used in tests on titanium sheet 


Fig. 19—Results of drill tests on RC.55 


# in. dia. drill as received from stores 


¥ in. dia. modified drill 135° cutting angle. Neutra! 
helical angle 


*%& in. dia. drill as received from stores 


*%& in. dia. modified drill 135 Neutral 


helical angle 


cutting angle 


Left: Fig. i7—Double- 
curvature panels used 
in preliminary wheel 
forming trials 


Below: Fig. 20— 
Prototype hot dimpling 
machine 


especially where hand held tools are 
employed and where bush support for 
the drill is not practicable. 

In initial try-outs on 24 gauge com- 
mercially pure sheet, standard 3% in. to 
fs in. diameter drills produced rough, 
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triangular holes. Drill life was short 
and difficulty was experienced in 
obtaining immediate and accurate point 
penetration. 

Best results were obtained with 
standard black-oxide finish drills having 
points ground to incorporate some of 
the features recommended in a P.E.R.A. 
publication. These are illustrated in 
Fig. 18. 

Although it was not possible to 
adhere strictly to all the specifications 
recommended, results from drilling 
tests with the modified drills were very 
satisfactory. Good round holes were 
produced and drill life was considerably 
increased. Drilled specimens are 
shown in Fig. 19. 

All drilling in these tests and in 
subsequent operations on anti-icing 
duct parts was carried out dry, using a 
2,000 r.p.m. pneumatic hand drill. 


Hot Dimpling 

A newly developed hot dimpling 
process has been successfully used for 
titanium sheet. 

The process involves the use of 
electrically heated dies which are auto- 
matically applied to the material in two 
distinct pressure stages. 

In the first stage, the dies make con- 
tact with the sheet at primary pressure. 
This is maintained until the material, 
under the influence of the heated dies, 
reaches a set stage of deformation. At 
this point, full forming pressure is 
applied and maintained for a brief pre- 
determined period. 

An important feature is that the 
dimpling cycle is fully automatic and is 
so arranged that it cannot be initiated 
until the correct die temperature has 
been reached. 

The process has been used in the 
development of both a static and a 
portable machine—a prototype of which 
is shown in operation on a titanium 
component in Fig. 20. 





Cleaning of Surfaces 
—concluded from page 130 


Regular calculated additions are, there- 
fore, normally added along with acid 
adjustments based on chemical analysis. 


Ultrasonic Cleaning 


One of the most important develop- 
ments of recent years is ultrasonic 
cleaning. Early attempts at ultrasonic 
cleaning were unsuccessful due to the 
inadequate nature of the equipment 
used; modern plants, however, based 
on the lessons of earlier failures, pro- 
vide complete operational sequences 
enabling rapid continuous high quality 
cleaning of delicate components on 
both manual and _ semi - automatic 
machines. 

Essentially, ultrasonic cleaning plant 
consists of a tunable ultrasonic oscil- 
lator, a powerful amplifier, and a 
transducer which, in converting elec- 
trical energy into acoustic or mech- 
anical energy forms the basis of the 
process. The solvents are normally 


chlorinated hydrocarbons, although 
where lower frequency oscillators are 
employed aqueous solutions are pre- 
ferred. 

In order to obtain the maximum 
benefit from any metal cleaning 
system, either mechanical or chemical, 
it is necessary to apply some form of 
either physical or chemical control. 
The systems discussed in this article 
require no elaborate apparatus in order 
to determine the alkalinity or acidity 
of the wet processes used in metal 
finishing shops, neither do the mech- 
anical systems require more than a 
thorough inspection of product at 
interstages in the cycle. Any alteration 
in quality can be rectified at an early 
stage rather than await considerable 
quantities of scrap at the end of the 
production line. 

The author wishes to thank Wilmot 
Breeden Limited for permission to 
publish this article. 
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Industrial News 


Home and Overseas 





A Major Expansion 


As part of their major programme of 
expansion and modernization whereby 
their two existing foundries, which pro- 
duce a wide range of castings in alu- 
minium and zinc, will be combined in a 
single large unit, the Patent Die-Castings 
Company Limited have acquired the 
premises recently vacated by the Light- 
alloys Company at Park Royal, Willesden, 
London, and expect to be moving into 
those premises during the next two 
months 

This expansion programme will allow 
the company to increase its capacity by 
the installation of additional and larger 
die-casting machines, and the extra space 
available will provide ample room for the 
extension of the ancillary departments 
and services which are considered essen- 
tial to the production of quality die- 
castings. 

A new office block with an imposing 
frontage to Chase Road is being planned 
and when the move is completed a total 
area of some 95,000 ft? will be occupied 
by the company, which is now under the 
direction of a newly-formed board con- 
sisting of Mr. S. L. Fellows (chairman), 
Mr. L. A. Jarvis (managing director), Mr. 
S. R. F. Hickman, Mr. R. D. Poore and 
Mr. A. J. W. Payne as directors. 


Fifty-Inch Aluminium Foil 

For the first time in Britain, at the 
International Packaging Exhibition, to be 
held at Olympia, London, in September 
this year, the Star Aluminium Company 
will be showing examples of the 50 in. 
(1-27 m.) aluminium foil, claimed to be 
the widest foil in Britain, which is made 
at the company’s new Bridgnorth rolling 
mills. 


Welding News 

To coincide with the Engineering, 
Marine, Welding and Nuclear Energy 
Exhibition, to be held in April next, the 
1961 Spring Meeting of the Institute of 
Welding wili be held in London between 
April 25 and 28. The theme of the 
meeting will be “Recent Developments in 
the Welding and Allied Processes”. 


Explosion Hazards Overcome 

Explosion hazards which may occur 
when mixing certain volatile liquids and 
organic materials have been minimized 
by the development of the Waring 
explosion-proof Blendor motor base. This 
high-speed base, which mixes at speeds 
of 8,000 or 16,000 r.p.m., is being mar- 
keted in this country, prior to later 
manufacture in Britain, by the Waring 
Division of Winston Electronics Ltd. on 
behalf of the Waring Products Corpora- 
tion of New York, a sister subsidiary of 
the Dynamics Corporation of America. 

Fire and minor explosions are most 
frequently caused when _ inflammable 
liquids and solids are mixed by the 
vapour in the immediate atmosphere 
becoming ignited from the arcs of the 
electric motor brushes, or when the 
mixture is accidentally spilt. The chemi- 
cals, many of which produce inflammable 
vapours, with which this equipment is 
being constantly used in the U.S.A., 
include petrol, naphtha, benzine, butane, 
propane, alcohol, acetone, benzol, natural 


gas or solvent vapours and the resultant 
blended products include petroleum-based 
lubricants, petroleum ether, ethyl ether, 
paints, low vapour gasolene, acetone, 
methyl alcohol, ethyl alcohol, benzine, 
toluene, isopropyl alcohol and unstripped 
latex. 


Lead and Zinc in Poland 


A new Polish lead and zinc combine is 
to be erected at Miasteczko Slaskie, in 
the Tarnowskie Gory district of Poland, 
according to the Swedish-Polish Chamber 
of Commerce in Stockholm. Production 
will partially commence in 1964-65 and 
the plant will be fully productive by 
1967-8. Equipment for the new plant 
will, in the main, be produced in Poland, 
but some special equipment will be 
imported from West and East Germany 
and the United Kingdom. 


French Aluminium Exports 


It was stated in Paris recently that 
French aluminium exports totalled 69,000 
tons in 1960, against 33,284 in 1959. 
Belgium received 33,000 tons against 
16,735 tons, the United States 14,000 tons 
against 3,140, Argentina 2,700 tons against 
1,526, West Germany 1,500 tons against 
999, and Italy 800 tons against 801. 


Consolidated Zinc 


An interesting and well illustrated 
brochure of over 80 pages has just been 
produced by the Consolidated Zinc Cor- 
poration Limited. In its pages is told 
the story of a thriving Anglo-Australian 
partnership, the seed of which was sown 
at Broken Hill with the formation of the 
Zinc Corporation in 1905. It developed, 
through the Imperial Smelting Corpora- 
tion, the zinc industry in the United 
Kingdom following the first World War, 
and has since grown into the many-sided 
activities of the C.Z.C. group. of 
companies. 

The brochure describes the progress 
in mining achieved at Broken Hill, and 
also the present practices of lead smelting, 
zinc smelting and acid production in 
Australia and the U.K. Other facets of 
the group’s activities are also revealed— 
the recovery of minerals from beach sands 
on Stradbroke Island, off the coast of 
Queensland, the developments in fluorine 
chemistry, the success of the Imperial 
Smelting blast-furnace process, the 
bauxite investigations in the Cape York 
Peninsula, and operations in Canada. 

Although a brochure of this size cannot 
tell the complete story it does, in fact, 
with the assistance of many excellent 
coloured photographs, give many instances 
of the progress achieved by the group, 
and also outlines the possibilities for 
future growth and diversification of the 
group’s undertakings. It is a work well 
worth reading. 


A Special Lecture 


Readers are reminded that on Thurs- 
day next, February 23, Professor W. 
Hume-Rothery, O.B.E., F.R.S., of Oxford 
University, is to give a lecture on “The 
Theory of the Alloys of Copper” under 
the auspices of the Metal Physics Com- 
mittee of the Institute of Metals. 

The meeting will take place at the 
Royal Institution, Albemarle Street, 


London, W.1, at 6.30 p.m. Visitors will 
be welcome and no tickets of admission 
are required. 


Fuel-Container Testing 


With the increasing use of liquid fuels 
in industry come the attendant problems 
of handling and safe storage. Tanks cor- 
rode and, eventually, leak; alterations are 
made to plant calling for a changeover 
in grades of fuel oil, and rebuilding and 
development cause changes in siting of 
storage. With solid fuels, no serious 
problem arises, but alterations to liquid 
fuel installations call for expert knowledge 
and special techniques. 

The firm of consulting chemists and 
analysts, Ernest A. Lewis and Co. Ltd., 
have extended their services to cover 
these problems. The testing, degassing 
and cleaning of oil, petrol and paraffin 
storage tanks are being carried out by a 
separate department under the super- 
vision of trained chemists. The larger 
petroleum distributors are making full 
use of this service as it forms an excellent 
safeguard against accident, and several 
firms of heating engineers are regularly 
seeking advice on tricky problems. 


Miniature Thermocouples 

Two new miniature thermocouple wires 
have been added to the range of 
“Thermocoax” miniature thermocouple 
wires manufactured by Research and 
Control Instruments Limited, with out- 
side diameters of 0-34 mm. and 0.25 mm. 
They are of “Chromel-Alumel” in stain- 
less steel sheaths, and are available in 
limited continuous lengths of up to 
6 metres. Type numbers are 2ABAC034 
and 2ABAC025 respectively. 


Die-Casting Discussion Group 


In November last year, twelve leading 
British die-casting engineers and metal- 
lurgists left for a visit to the United 
States arranged by the Zinc Alloy Die 
Casters Association. They attended the 
First National Die Casting Exposition 
and Congress held in Detroit by the 
Society of Die Casting Engineers, as well 
as a “Clinic Exhibit” organized by mem- 
bers of the American Die Casting 
Institute in Hartford, Connecticut. On 
Tuesday last week (February 7) some of 
those who had made the trip spoke to 
an audience of 150 from the staff of 23 
member firms at the third of the associa- 
tion’s technical discussion meetings. Mr. 
Reg Turner of Metal Castings Ltd. took 
the chair, and the meeting was held 
in the New College of Technology, 
Birmingham. 

The chairman of the association, Mr. 
J. A. Goddard (Fry’s Die-castings Ltd.), 
described the scope of the tour, and Mr. 
L. A. J. Lodder (Imperial Smelting Cor- 
poration Ltd.) talked about the improved 
types of chromium plating now being 
used for finishing die-cast external com- 
ponents of American cars. Mr. G. 
Welch (Wolverhampton Die Casting Co. 
Ltd.) described various alloying and metal 
melting techniques that he had seen, and 
Mr Bryan (Metal Castings Ltd.) 
gave a first-hand account of the operation 
of giant die-casting machines with a 
locking force of 2,000 tons which are 
casting six-cylinder engine blocks for 





134 


American Motors, a _ subject which 
prompted much discussion. The audience 
questioned the speakers closely on many 
points of American practice, and it was 
clear that the various techniques in die 
making, machine operation, etc., had 
been developed to a different degree in 
the two countries. This emphasizes the 
value of the technical exchange visits 
which associations can arrange for their 
members. 


News from Scotland 


It is reported that Colvilles Ltd., of 
Motherwell, have come to an agreement 
with Republic Steel Corporation of 
U.S.A. to exchange technical information 
and to exploit markets and other common 
interests. Training of staff from the new 
Ravenscraig mill will be undertaken in 
the U.S.A. and some Colvilles key 
workers have already transferred there 
for training. 

A start is to be made next month on 
the construction of the Skefko Ball 
Bearing Company’s new factory at 
Shewalton, Irvine, where 150 acres have 
been earmarked for this development. 
The new plant will produce components, 
accessories and machinery of special type, 
for use in the ball bearing manufacturing 
field, and will co-ordinate production with 
the main factory at Luton. 

The steady decline of employment in 
the foundry industry in Scotland is caus- 
ing concern to employers and the Amal- 
gamated Union of Foundryworkers. It 
is said that some 5,000 workers have been 
lost to the foundry industry in Scotland 
over the past ten years as a result of 
decreased demand, expansion of the 
industry in the English Midlands which 
has attracted labour away, and the con- 
centration of older units into more 
modern centralized premises. 


Epoxy Flooring Composition 

A new flooring composition developed 
by Tretol Ltd., under the name of Tretol 
Epiflor, has recently been introduced to 


cope with the “difficult” floor areas which 
create perpetual maintenance problems 
in many factories. 

This new composition is a combination 
of special resins and aggregate which, it 
is said, will adhere strongly to all floors. 
It gives a coloured, non-slip topping, 4 in. 
thick, which is resistant to chemicals, oils 
and acids, and, having exceptional abra- 
sion resistance, it withstands extreme 
hard wear by foot traffic, trolleys and 
trucking, and is easily laid by own main- 
tenance staff. 

The makers state that Tretol Epifior is 
especially suitable for use in chemical 
plants, plating and pickling shops, labora- 
tories, tanning plants and phosphating 
shops where the floors are attacked by 
corrosive substances and oils. 


New Copper Plating Process 


Recent work in the Albright and Wilson 
(Mfg.) Ltd. laboratories has resulted in the 
development of a new electrolyte based 
on pyrophosphate for copper plating. The 
main feature of this “Pyrobrite” bath is 
the new PY61 addition agent. This is 
said to ensure fully bright deposits over 
a wide current density range. The bath 
also has outstandingly good levelling 
characteristics and produces close-grained, 
smooth deposits, which do not finger-mark 
or spot out. 

Another special feature of this bath, 
say the manufacturers, is that as it con- 
tains no cyanide there is no need for 


fume extraction and there are no problems 
associated with the disposal of effluent. 
The solution itself is only mildly alkaline 
and does not attack light alloys to any 
appreciable extent. 

We are also informed that another 
important application for the Pyrobrite 
process is im copper plating prior to 
bright nickel and chromium plating of 
zinc-based die-castings and steel. The 
good levelling properties of the solution 
often make it possible to eliminate 
mechanical polishing of the base metal 
before nickel plating directly on to the 
copper. A “strike” solution based on 
copper pyrophosphate is available for 
articles made of steel. 


Scottish Depot 

Makers of “Presto” engineering small 
tools, Easterbrook, Allcard and Company 
Ltd. are extending their depot service to 
Scotland, where the first branch is to be 
opened at the beginning of April. 

The manager of the new branch at 
74 York Street, Glasgow, will be Mr. 
J. H. S. Lamb, who recently returned 
from Malaya to join the company. 


Change of Name 

It has been announced by Audley 
Engineering Company Ltd. that, with 
effect from March 1 next, the name of 
the company will be changed to Audco 
Limited. 
U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end of 
last week fell 42 tons to 10,098 tons, com- 
prising London, 4,272, Liverpool 3,891 
and Hull 1,935 tons. 

Copper stocks fell 645 tons to 14,975 
and were distributed as follows: London 
950, Liverpool 11,600, Birmingham 100, 
Manchester 2,275 and Hull 50 tons. 

Lead duty free stocks fell 87 tons to 
7,263 tons, while in bond stocks were 
unchanged at 3,892 tons. All supplies 
were in London. 

Zinc duty free stocks fell 135 tons to 
2,980 tons, while in bond stocks were 
unchanged at 525 tons, comprising London 
duty free 1,189 tons and in bond 525 tons, 
Liverpool duty free 1,751 tons and in 
bond nil tons, Glasgow duty free 40 tons 
and in bond nil tons. 


World Outlook 

In its review of non-ferrous metals 
outlook, the British Metal Corporation 
foresees a surplus of copper in 1961 of 
some 150,000 tons. The course of the 
lead market in 1961 greatly depends on 
the meeting of the Study Group in March, 
but modest increases in consumption, 
combined with a more effective cutback 
in production, should suffice to rally the 
market. The review expects world zinc 
consumption to rise in 1961 and the 
market to continue on its present healthy 
basis. With tin, the position is in doubt, 
but there will probably be a small shortage. 
The largest proviso in these predictions 
is whether there will be a revival of 
business in the U.S. in the spring. 

Copper output in 1961 is estimated at 
4,150,000 tons against consumption of 
4,000,000 tons. Output totalled some 
4,100,000 tons in 1960, while consumption 
reached an_ estimated 3,880,000 tons. 
World mine potential is put at 4,400,000 
tons for 1961. The tentative conclusion 
from all this, the review states, is that the 
announced cuts in output may not quite 
suffice to bring the position fully into 
balance in 1961. Moreover, stocks in the 
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industry have already been built up to 
ample proportions. Looking further ahead, 
however, there is good promise of riding 
out the copper surplus. Whereas nearly 
1,000,000 tons of new capacity have been 
provided in the industry since 1955, 
extensions to capacity in the next two 
years may run to about 70,000 tons/year. 
Usage of copper, on the other hand, should 
grow faster than this, provided that world 
economic activity is maintained. 

The review notes that the market 
surplus in lead has not been eliminated 
and prices have sagged, despite the 
restraint of producers in selling lead. Two 
main problems face the Study Group 
when it meets in Mexico City in March. 
It must try, first, to secure undertakings 
to cut output rather than merely to check 
the flow of supplies to the market; and, 
secondly, to share the burden of curtail- 
ment between the producers more pre- 
cisely and fairly. In 1961, there may be 
some recovery of consumption in the U.S., 
perhaps to the 1959 level, and a further 
modest expansion in other countries taken 
together. Such increase, coupled with a 
more effective cutback in output, should 
suffice to rally the market. 

World zinc consumption in 1961, 
according to the review, should surpass 
3,000,000 tons, especially if there is a 
business recovery in the U.S. in the 
spring. Supplies are expected to increase 
by some 100,000 tons. If the strong 
growth of free world consumption is con- 
tinued 
and when U.S. consumption goes ahead 
again — the much sounder basis of the 
industry will be preserved. Therefore 
the review advocates careful considera- 
tion before further measures of artificial 
support are pressed. 

Tin consumption of the free world in 
1961 should exceed the 1960 level of 
172,000 tons, if the expected U.S. recovery 
takes place in the spring. Total estimated 
supplies in 1961 will be 167,000 tons. 
This figure does not take into account any 
stocks available for export, but these are 
held to be small. However, the review 
points out, the indications are not very 
decisive and it seems a situation in which 
one must await further evidence from the 
market itself. It remains to be seen at 
which end of the £780-£830 price range 
prices will be more severely tested. There 
are potential barriers at both ends. At 
the lower, renewed buffer stock buying 
and re-imposed export control and at the 
top end buffer stock selling and a possible 
Canadian Government disposal of 3,000 
tons. 


Tin in Chile 

News from Santiago states that the 
Chilean firm, Compania Explotadora de 
Minerales de Chile, has requested U.S 
firms to make a geological survey of an 
area in the Province of Antofogasta where, 
according to reports, a vaiuable tin deposit 
has been discovered. The reports added 
that samples show the ore to be of excel- 
lent grade, comparable to that mined in 
the Catavi mines in Bolivia. 

Meanwhile, six German technicians 
have arrived in Chile to carry out drillings 
as a preliminary to the development of a 
copper mine at Andacollo, in the Province 
of Coquimbo. The deposit will be jointly 
operated by the Mansfeld Company of 
Germany and the Chilean firm Tamaya 
S.A. 

Empresa Nacional de Mineria, a semi- 
state agency, has announced that it will 
sell abroad 2,515 tons of lead ores and 
concentrates. The Foreign Commerce 
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Department, it was stated, had already 
authorized a quantity of lead ore to 
Germany valued at $136,405. 


Copper in Netherlands New Guinea 


Copper and gold have been found in 
Netherlands New Guinea, according to a 
press report from Amsterdam. The report 
said the finds had been made by an 
expedition in the Carstensz Mountains 
and a detailed study of the resources 
would be made by the “Oostborneo 
Maatschappij NV” (East Borneo Company 
Limited), a Dutch concern, and the United 
States Company, Freeport Sulphur 
Company. 

The copper has been found in the 
mountains at a height of 3,500 metres, and 
provisional estimates put possible produc- 
tion at 40,000 tons a year. It is hoped 
that exploitation can start in two years’ 
time. Drillings will be started this year 
to determine the depth of the ore deposits. 


U.S.A. Aluminium Exports 


Exports of crude aluminium from the 
U.S.A. increased to 570,000,000 Ib. in 
1960, more than double the 1959 total of 
242,200,000 Ib., while imports declined by 
about 35 per cent to 309,400,000 lb., the 
Department of Commerce reported. The 
gains were largely due to newly opened 
U.S. Aluminum Company subsidiaries in 
the United Kingdom and to liberalized 
West German import quotas, the Depart- 
ment said. Inventory reductions accounted 
for the fall in U.S. imports. 

Shipments to the U.K. were up by 
115 per cent, from 110,100,000 Ib. to 
235,200,000 Ib. The West German 
purchases tripled from 37,600,000 to 
151,200,000 lb. France, Yugoslavia, Japan 
and the Netherlands were among other 
countries to which crude aluminium ship- 
ments increased. 

Tin in Malaya 

Malaya’s stock of tin metal and tin-in- 
concentrates at the end of December, 1960, 
amounted to 12,664 tons, according to the 
chief statistician. This compared with 
end-November stocks of 13,292 tons. The 
chief statistician also stated that in 1960 
Malaya produced 51,979 tons of tin-in- 
concentrates, against 37,525 tons in 1959. 


Metal Fabricating in Australia 

Two associated eastern States companies 
will spend more than £500,000 in estab- 
lishing a non-ferrous metal fabricating and 
cable industry in Western Australia, 
according to Mr. D. Brand, Western 
Australian Premier. Metal Manufactures 
Ltd. and Cable Makers Aust. Pty. Ltd. 
will begin construction immediately of 
adjacent factory buildings on a 40-acre site 
at Melville, seven miles from Perth. 

Mr. Brand said Metal Manufactures 
would build a factory to produce copper 
wire and strand and annealed copper 
tubing, which would meet all Western 
Australia’s needs for wire, tubes and cable 
from virgin metal and other raw materials 
to the finished products. Metal Manu- 
factures is the principal of associated com- 
panies which, together, make up Australia’s 
biggest non-ferrous fabricating group. 


A Golfing Event 


For its annual golf tournament, the 
Non-Ferrous Club Golfing Society is 
meeting again this year at the Stratford- 
upon-Avon Golf Club, the date fixed for 
the meeting being Tuesday, June 20. As 
in previous years, the competition will be 
open to members of the society and their 
guests, and to other players connected 
with the industry. 


Further details can be obtained from 
Mr. R. L. Deutsch, Alliance Works, 
Harford Street, Birmingham, 19. 


The P.O.A. Minibition 


Early notice is given of the Purchasing 
Officers Association Méinibition, to be 
held this year at the Hotel Metropole, 
Brighton, from September 28-30. This 
event is being held in conjunction with 
the association’s annual conference in the 
same building. This Minibition provides 
an excellent opportunity for industrial 
companies to show their products to 
buyers in an informal and leisurely 
atmosphere. 

The stands are prefabricated, platform 
size 5ft. by 3 ft., two types being avail- 
able, for table height or floor display, and 
in view of the limited amount of space 
no exhibitor may have more than two 
stands. The stand hire charge is £25 
for the full period, and readers who 
would like further details should write to 
the secretary of the association at Ward- 
robe Court, 146A Queen Victoria Street, 
London, E.C.4. 


Soviet Exhibition in London 


The latest machinery used in the Soviet 
non-ferrous metals industry will be seen 
at the large Soviet Trade and Industry 
Exhibition, opening at Earl’s Court on 
July 7 for three weeks. The non-ferrous 
and ferrous metals industry will take up 
more than 4,300 sq. ft. out of a total 
exhibition space of 224,880 sq. ft. 

Mr. Alexandre Saag, Director of Soviet 
Foreign Trade Exhibitions, states that 
during the Exhibition either the President 
or Vice-President of the Soviet Razno- 
import trading agency—which handles 
the import and export of all non-ferrous 
metals—will be in London for talks with 
British business men. All the machinery 
on show will be for sale. Russian tech- 
nicians wlll also be available to explain 
the detailed workings of the equipment. 


Metallurgy of Beryllium 


A three-day International Conference 
has been organized by the Institute of 
Metals to take place in London on 
October 16, 17 and 18 this year, on the 
theme of “The Metallurgy of Beryllium”. 
The intention is to publish and discuss 
a great mass of hitherto unpublished 
original work on beryllium, and to cover 
metal fabrication, physical and mechanical 
properties, and metal physics —in fact, 
the whole field of the metallurgy of 
beryllium with the exception of extraction 
processes. 

Papers will be issued in preprint form 
in advance of the conference, and will 
later be published promptly, together 
with reports of the discussions, in bound 
form. Full details of this event may be 
obtained from the secretary to the 
oe at 17 Belgrave Square, London, 
S.W.1. 


A.S.E.E. Exhibition 


A comprehensive display of all types 
of rectifier made by Westinghouse Brake 
and Signal Company Limited will feature 
Westalloy copper-oxide units, new pro- 
cess Westalite selenium, germanium and 
silicon power diodes, and high power 
Trinistor silicon switching devices at 
the Electrical Engineers Exhibition, to 
be held at Earl’s Court, London, next 
month. 

All of these types will be shown 
embodied in various completed equip- 
ments on display, illustrating the very 
extensive applications of controlled A.C. 
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and D.C. power supplies employing 
Trinistors. 

Many complete rectifier equipments 
will be on view, including examples of 
low voltage heavy current power supplies 
for electrochemical processes, industrial 
medium voltage equipments, and a 
1000kW silicon rectifier for railway 
traction supply on multiple unit stock. 


Forthcoming Meetings 


February 20 — Institute of British 
Foundrymen. East Anglian Section. 





Lecture Hall, Public Library, Ipswich. 
“Developments in the Production of 
Gunmetal Castings.” F. Hudson. 7.30 
p.m. 


February 20—Institute of Metal Finish- 


ing. London Branch. Northampton 
College of Technology, St. John Street, 
London, E.C.1. “Some Electroplating 
Problems in Mould Electroforming.” 
P. Spiro. 6.15 p.m. 

February 21—Institute of Metal Finish- 
ing. South-West Branch. Saracen’s 
Head Hotel, Gloucester. “Electro- 
chemical Machining.” D. Hughes. 
7.30 p.m. 

February 21—West of England Metallur- 
gical Society. College of Technology, 
Ashley Down, Bristol, 7. “Metallurgy 
in Modern Jewellery.” Miss Dorothy 
Pile. 7.30 p.m. 

February 22 — Society of Instrument 
Technology. South Wales Section. 
Newport and Monmouthshire College 
of Technology, Newport. “The Manu- 
facture, Properties and General Uses of 
Metal Bellows.” R. W. Houghton. 
6.45 p.m. 

F ebruary 22 — Manchester Metallurgical 
Society. Manchester Literary and 
Philosophical Society, George Street, 
Manchester. “Metallurgical Applica- 
tions of Radioisotopes.” Dr. M. C. 
Inman. 6.30 p.m. 

February 23—Institute of Metals. Royal 
Institution, Albemarle Street, London, 
W.1. “The Theory of the Alloys of 
Copper.” Professor W. Hume-Rothery. 
6.30 p.m. 

February 24—Institute of Metal Finish- 
ing. Sheffield and North-East Branch. 
Grand Hotel, Sheffield. “Chelating 
Agents in Metal Treatment.” J. K 
Aiken. 7 p.m. 


Obituary 
Mr. J. H. Aston 


T is with regret that we have to 

record the death, at the age of 90, 
of John Herbert Aston, who was one 
of the leading industrialists of his 
generation in the Midlands. After a 
number of years with Tubes Ltd., of 
Aston, Birmingham, of which firm he 
was managing director, he became joint 
founder of Tube Investments Ltd., 
which merged the interests of Tubes 
Ltd., Bromford Tube Company, Accles 
and Pollock Ltd., Simplex Conduits 
Ltd., and other companies. He was the 
first managing director of Tube Invest- 
ments Ltd., and in 1941 he became 
chairman, a position he held until 1944. 
He retired in 1947. From 1930 to 1944 
Mr. Aston was a director of Stewarts 
and Lloyds Ltd. He was a life member 
of the Iron and Steel Institute, and a 
life governor of Birmingham University. 
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that consumer participation last 

week was on anything like a big 
scale, active conditions prevailed on the 
Metal Exchange, where the turnovers 
were fully up to average. Indeed, the 
amount of business transacted in tin 
was above the average, for the turnover 
was not much short of 1,450 tons. In 
copper, too, some 15,000 tons of sales 
were made, and this did not include 
deals put through on the Kerb. In 
addition to details of stocks of copper 
and tin, the Exchange has furnished 
from the beginning of this year the 
tonnage in respect of lead and zinc, so 
that all four are now available. Last 
Monday, the following figures were 
given for tonnage in L.M.E. official 
warehouses at the end of the previous 
week: copper, minus 240 tons, to 
15,620 tons; tin, plus 133 tons, to 
10,140 tons; lead, plus 589 tons, 
to 11,242 tons; and zinc plus 263 tons, 
to 3,640 tons. Contrary to the opinions 
expressed in some directions at the 
time the changes in the lead and zinc 
contracts were made, growth in stocks 
has not been checked, and for some 
weeks now there has been a steady 
increase. The stock situation is reflected 
in the comparison of the prompt and 
forward prices, for a contango rules in 
copper, tin and lead, while there is a 
backwardation in zinc, of which there 
are less than 4,000 tons in_ stock. 
Actually, the contango in copper 
improved last week from 25s. to £2 
and, in due course, it may grow wider. 

For the moment, however, there is 
another strike scare from Chile, for a 
report from El Teniente to hand last 
Friday gave information of fresh 
demands from the workers in respect of 
payment for the time spent in travelling 
to and from the job. Moreover, there 
was a shut-down of the ore crusher, 
due to a decision to cease work, but it 
is hoped this will not be of long dura- 
tion. This news from South America 
was enough to hoist the market a 
couple of pounds on Friday, following 
a decidedly easy tendency on the 
previous day. This may be regarded 
as action taken by operators with a 
short position open on the market, and 
it does not follow that a serious shut- 
down is going to take place. Towards 
the end of the week things looked 
rather better in the United States, and 
the export quotation stiffened slightly. 
Scrap was reported as rather short on 
the domestic market in America, and 
the custom smelters quotation was fully 
steady. 

The turnover on the standard copper 
market has already been mentioned. 
As to the movement in the price, 
this amounted to a rise of 25s. in 
cash to £220 15s. 0d., and of £2 in three 
months to £222 15s. Od. At one time 
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in the week, a moderate enquiry was 
reported from the Continent. Due to 
a report that a major U.S. zinc pro- 
ducer has decided to reduce produc- 
tion, and expectations that next month 
may see an extension of this action, 
the price of zinc rose sharply last week 
to finish £3 12s. 6d. up for cash at £83, 
and £2 12s. 6d. better for forward at 
£81 15s. Od. The turnover was 8,725 
tons. Lead also improved, cash gaining 
10s. to £65, and three months 12s. 6d. 
to £66 5s. 0d. Some 5,200 tons changed 
hands. Tin was an active market, with 
a turnover of 1,430 tons, but little 
change was seen in the price, cash 
losing £1 to £787 10s. Od., while three 
months was unchanged at £790 10s. Od. 


Birmingham 

In the non-ferrous metal-using trades 
in the Midland area, conditions are 
rather quiet. Most firms are operating 
below the level of 1960, but that was 
for many an exceptional year due to the 
high level of demand which was sus- 
tained over practically the whole period. 
There is not much change in the motor 
trade. Many workers are on short time 
and there is no noticeable improve- 
ment in the outlook. Demand for 
household goods is keeping up fairly 
well. Electrical engineers handling 
heavy equipment are well situated for 
work. A moderate trade is being done 
in metal pressings and stampings for 
shipbuilding work. 

Building activity is responsible for 
the high output of structural steel. 
Demand for reinforcing bars is still 
exceptionally high, and delivery takes 
longer than for ordinary small bars and 
sections. Output of sheets has been 
cut because of the reduced needs of the 
motor trade. For a similar reason, 
there is less activity at some of the iron 
foundries. Semi-finished steel is in 
ample supply. It seems likely that 
imports will be on a small scale during 
the current quarter. Demand for basic 
pig iron for steel production is strong. 
New York 

During the weekend, copper futures 
were quiet. The undertone was about 
steady. Traders noted, however, that 
the undertone in dealer copper was 
firmer. Most offerings were held at 
28; cents/Ib. Export copper was also 
slightly firmer. Custom smelters indi- 
cated quiet conditions, while producers 
noted little change in their sales situa- 
tion, which continued to be of a 
routine nature. Trade sources believed 
that the African situation was keeping 
copper basically steady. Scrap copper 
prices were unchanged, but offerings 
were more plentiful. Tin was quiet and 
steady. Lead was quiet. In zinc, light 
sales were reported at an average price 
basis. 

American Zinc, Lead and Smelting 


Company has stated that it plans to 
cut production of metallic zinc during 
the first half of 1961 by 10 per cent 
below levels of a year ago. To do so, 
it has discontinued production at three 
Tennessee mines and an_ Illinois 
smelting plant. The company listed 
“heavy inventories of zinc products 
accumulating under present economic 
conditions” as the reason for the 
curtailment. Other shutdowns are 
expected over the next few months in 
order to effect the planned production 
cut. 

During the first six months of 1961, 
American Zinc produced approximately 
73,700 tons of metallic zinc. First half 
1961 production is aimed at 10 per cent 
under this amount. 


Canada 

According to news from Montreal, 
the Canadian Stock Exchange will start 
trading in silver futures in about 
10 days, making the Exchange the only 
one outside London to list silver 
futures. Exchange officials said the 
decision to list the futures derived from 
increasing interest in silver, due to the 
imbalance in consumption and produc- 
tion. World silver consumption last 
year was estimated to have exceeded 
production by more than 100,000,000 oz. 

The establishment of a second market 
for silver futures was expected to 
increase prices, with a resulting benefit 
to Canadian silver producers, Exchange 
officials said. The first contract months 
for trading would be this May, with 
every second month after being a con- 
tract month, and trading limited to one 
year in advance. Spot trading was 
expected to start later in May. 


Chile 

Chilean copper output during 1960, 
comprising large, medium and small 
mining industries, totalled 532,000 
metric tons, compared with 545,000 
metric tons in 1959, according to figures 
released in Santiago by the Copper 
Department. 

Of a total of 481,986 tons sold to 
foreign markets in 1960, 48,391 tons 
were sent to the United States. In the 
previous year, 442,106 metric tons were 
exported, including 96,737 tons to the 
United States. 

Last year’s copper output produced 
$192,639,507 in taxes and returns for 
the Chilean Treasury. The Copper 
Department pointed out that the lower 
output in 1960 by the large mining 
companies was due to strikes at the 
El Salvador, Poterillos and Chuquica- 
mata mines. 

It was announced in Washington at 
the week-end that the Chilean Govern- 
ment had _ obtained International 
Monetary Fund approval for an 
immediate drawing of $16 m. of 
Argentine pesos. 
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COPPER LEAD TIN ZINC 
k & <i £ ° & © m 2 
240 a 68 ~ © — Giles. ~ > 85 ead ar 
on” we a 2 = - © eed ae os ~ . & 2.28 
ai. = 2 = Tle wo * & & SIS = OC > Sin § & & 
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25j0 8 & & 5612 &2 8 eB m/x 2 = = 82| ~ 
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25; 2 = = 63,5 = : 770 a = = : 
20;/= 2 = 622; > @ 760 : = 79 
205|= = 61) a = 750| = = 78/— as 
200 =. 3 60 740|= — =& 77|— = 
Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed 
= 
Primary Metals 
All prices quoted are those available at 2 p.m. 15/2/61 
i & & Ls & yy & & 
Aluminium Ingots .... ton 186 0 0 Copper Sulphate ton 76 0 0 Palladium Oz. 9 0 0 
Antimony 996% 4 1710 0 Germanium _sm — EE 25 a 50annvaics o ww» 0 
Antimony Metal 99°. . 210 0 O re Ba - oz, 12 +4 : Rhodium . 46 0 0 
s , > u s 
Antimony Oxide . Si dinee | ” 94 9 9 Ruthenium . » 16 0 0 
Commercial st eees 194 10 ¢ 5 onthe grm. 15 0 Selenium lb. 2 6 6 
Antimony White ie me al Lead English ton 6610 0 Silicon 98%, .. ton 122 0 0 
‘ Oxide on : : Magnesium Ingots . Ib. ae Silver Spot Bars . oz. 6 7% 
ee ay ; > oe ~ <2 Tellurium Sticks Ib. 200 
Bismuth 99-95°%,.. lb. 16 0 «scat ci ah EE PTC - r ™ 
cadmium 99-9° 1 0 Notched Bar = 2 9 Tin ton 791 10 0 
Cadmium o Powder Grade 4 ; 6 1 *Zinc 
Calcium 20 0 Alloy Ingot, AZ91X 1 113-2 14 Electrolytic . ton _ 
Cerium 99°, 15 0 0 Manganese Metal ton 280 0 0O Min 99-99%, .. - — 
Ch : 6]! Mercury flask 69 O O Virgin Min 98% a te 4s 
2 cpp nai : Molybdenum be Faees Dust 95/97% » 125 0 0 
Cobalt eeeee 12 0 Nickel ton 600 0 0O Dust 98 99°, ” 131 0 O 
Columbite per unit 815 0 F. Shot Ib 5 5 Granulated 99 + %, 108 8 9 
- 2 . Ne ate oO 9 
Copper H.C. Electro.. ton 224 5 O F. Ingot 99 5 § Granulated 99-99 o 123 le 3 
Fire Refined 99-70% 223 0 0 Osmium oz. nom. *Duty and Carriage to customers’ works for 
Fire Refined 99-50°, 222 0 0 Osmiridium ‘ nom. buyers’ account. 


Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 








Belgium Canada France Italy Switzerland United States 
fr/kg=~£ ‘ton c/lb=>f ton fr kg-~f ‘ton lire/kg=~f /ton fr/kg=~£ /ton c/lb=~f ‘ton 
Aluminium 26.00 215 16 2.43 179 11 370 216 1 | 2.50 206 5, 26.00 207 4 
Antimony 99.0 2.30 170 0 495 286 3 29.00 ana | 2 
Cadmium 15.75 1,069 0 150.00 1,195 10 
Copper 
Crude 
Wire bars 99.9 420 245 5 
Electrolytic 30.25 223 11 | 27.50 22215 3.05 225 7 2.83 231 0 29.00 231 6 
Lead 10.00 81 0 .94 69 9 163 9 3 83 68 9 11.00 87 13 
Magnesium 
Nickel 70.00 581 0 9.00 665 2 1,200 699 6 7.50 618 15 74,00 589 15 
Tin 109.50 800 6 11.15 823 19 1,480 864 6 9.58 805 12100.37 799 18 
Zinc 
Prime western 12.00 99 12 0 
High grade 99.95 12.60 104 11 0 
High grade 99.99 13.00 107 18 0 1.10 92 10 
Thermic 1.20 88 13 
Electrolytic 1.28 94 13 181 105 14 13.00 104 0 
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Non-Ferrous Metal Prices ostine) 





1490 L.M.10 
. 1490 LJ 1 
. 1490 L.M.12 
1490 L.M.13 


1490 L.M.15.. 
- 1490 L.M.16 


ro tote tte tte tbo bt 
phavyovonnnnny 


Aluminium Alloys (Secondary) 
. ton 171 


B.S. 1490 L.M.1 
B.S. 1490 L.M.2 .. 
B.S. 1490 L.M.4 


B.S. 1490 L.M.6 .... 


*Aluminium Bronze 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections .. 
Wire 10 S.W.G. 
Tubes 1 in o.d. 


: 444444444 
: DQQHOHOHOHAO 


PPRAXADD DY 


4a 


Aluminium Alloys 
BS 1470. ee 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 

BS1477. HP30M. 
Plate as rolled 

BS1470. HCI5WP. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 

BS1477. HPC ISWP. 
Plate heat treated 

BS1475. HG19W. 

Wire 10 S.W.G. 

BS1471. HT19WP. 
Tubes 1 in. o.d. 16 
S.W.G. é 

BS1476. HEI1OWP. 
Sections 

Split tube 
19 S.W.G. 

20 S.W.G. 
21 S.W.G. 
22 S.W.G. 

Welded tube 
14 to 20 S.W.G. 

(sizes $° to 14”) 


PRRKMY 
444444: 


DADA 
44444 
QAADDO 


1490 L.M.14.... 


1490 L.M.18.... 
. 1490 L.M.22... 


minium Alloy (Virgin) £ 


- ton 210 


202 
216 
203 
203 
221 
215 
223 
216 
224 
210 
206 
203 
210 


» 174 
so 18 
» 183 


243 
251 


3/10} to 5/84 


Ingot Metals 


*Brass Ps s. d. 
BSS 1400-B3 65/35 .. ton 174 0 
BSS 249 a 
BSS 1400-B6 85/15 .. . 0 


*Gunmetal 
R.C H. 3/4%, ton 
85 I 
86 


38 


Pena Bronze 
BSS 1400 HTB1... 
BSS 1400 HTB2. 
BSS 1400 HTB3. 

Nickel Silver 
Casting Quality 


” 


129 
16% 
18° 


”» 


*Phosphor Bronze 
B.S.1400P.B.1.(A.1.D. 
released) . 
B.S. 1400 L.P.B.1 238 

*Average prices for the "last 


»o 26 0 0 
0 0 
week-end, 
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All prices quoted are those available at 2 p.m. 15/2/61 


Phosphor Copper 
10% 
15% 

Phosphor Tin 
5% 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 


Grade C Tinmans . - 
Grade D Plumbers ae 
Grade M eee ase 99 


Solder, Brazing, BSS 1845 
Type 8 (Granulated Ib. 
Type 9 se a 

Zinc Alloys 


BSS 1004 Alloy A 
BSS 1004 Alloy B.... 
Sodium-Zinc canteen e 


Semi-Fabricated Products 


WWD WH WW do to WW bo 


- 


Brass 
Tubes 
Brazed Tubes . 
Drawn Strip Sections 
Sheet 
Strip 
Extruded Bar 
Condenser Plate (Y: ellow 
Metal) 
Condenser Plate (Naval 
Brass) ie . 191 
Wire ’ 
Beryllium waar 
Strip ; : 
Rod 
Wire 
Copper 
Tubes anf side 2 
Sheet , . ton 255 10 
255 10 


CoOonnewo 
to anon 


~ 


ton 179 


Strip ea 
H.C. Wire 
Cupro Nickel 

Tubes 70/30 ; > 3 


The following are the basis prices for certain specific products. 


Lead 
Pipes (London) ton 104 0 
Sheet (London) ...... ,, 101 15 
Tellurium Lead .... » £96 extra 


Nickel Silver 
Sheet and Strip 10%.. 
Wire 10% 


ew Bronze 
Wire . “%e 


Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia..... Ib. 47/- 
Rod }’ to 4” dia........ ,, 85/- 
Wire -036’-232” dia.... ,, 159/- 
Strip -001” to -048”.... ,, 350/- 
Sheet 8’ 2’. 20 gauge ,, 73/- 
Tube, representative 

average gauge 
Extrusions 


198 /- 

90 /- 
Zinc 

Sheet 


’ .ton 122 0 0 
_. eee ever errr 


nom. 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 14/2/61. 


Aluminium £ 
New Cuttings . : 139 
Old Rolled 112 
Segregated Turnings ... 74 


Brass 
Cmtinge. 22... 158 
Rod Ends Tr ; 141 
Heavy Yellow .. 132 
Light we iis 127 
Rolled 
Collected Scrap 
Turnings . 


Copper 
Wire 
Firebox, cut up 
Heavy hades 
Light 
Cuttings .. 
Turnings . 


Gunmetal 
Gear Wheels 
Admiralty. . . 
Commercial 
Turnings 

Lead 
Scrap 


Nickel 
Cuttings 
Anodes 


Phosphor Bronze 


mies 
Cuttings 
Old Zinc 
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Metal Statistics 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of December, 1960 have been issued 
by the British Bureau of Non-Ferrous 
Metal Statistics, as follows in long tons:— 


COPPER 


Wire. 

Rods, bars and sections 
Sheet, strip and plate 13,536 10,566 
Tubes 7,000 6,411 
Castings and miscellaneous 8,256 
Sulphate 2,533 


Gross Copper 
Weight Content 
22,487 22,051 
15,073 9,883 





68,885 





Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content) 


LEAD 

Cables 

Batteries .. 

Battery Oxides 

Tetra Ethyl Lead , 
Other Oxides and Compounds 
White Lead 

Shot 

Sheet and Pipe . 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
— 


= Uses 
Total 


TIN 
ya 


Tinning: 

Copper Wire 

Steel Wire 

All other 
Solder 


Alloys ; ; a 

Foil and Collapsible Tubes, etc. 

Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 


ZINC 

acetate 

Brass 

Rolled Zinc 

Zinc Oxide a 
Zinc Die-casting alloy 
Zinc Dust ‘ 
Miscellaneous Uses 


Total, All Trades 


Of which: 

High purity 99-99 per cent ; 

Electrolytic and high grade 99-95 
per cent 

Prime Western, G.O.B. ‘and de- 
based . 

Remelted 

Scrap Brass and other Cu alloys 

Scrap Zinc, alloys and residues 


5,054 
4,966 


10,768 
458 
4,288 
2,657 


ANTIMONY 


Batteries 

Other Antimonial Lead 
Bearings 

Oxides—for White Pigments 
Oxides—other P 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in scrap 
For Antimonial Lead 
For Other Uses 


Total Consumption 


CADMIUM 


Plating Anodes 

Plating Salts ie 
Alloys: Cadmium Copper 
Alloys: Other 

Batteries: Alkaline 
Batteries: Dry 

Solder P 

Colours 

Miscellaneous Uses 


Total Consumption 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


France (new francs per kilo): 
Electrolytic 
scrap 
Heavy copper 
No. 1 copper wire. .. 
Brass rod ends 
Zinc castings . 
Lead 
Aluminium 
Italy (lire per kilo): 
Aluminium soft sheet 
clippings (new) ... 
Lead, soft, first quality 
Lead, battery plates. . 
Copper, first grade . . 
Bronze, commercial 
gunmetal 
Brass, heavy 
Brass, light. . 
Brass, bar turnings . 


(£218.0.0) 2.95 
(£218.0.0) 2.95 
(£210.12.0) 2.85 
(£162.11.0) 2.20 
(£65.0.0) 0.88 
(£64.5.0) 0.87 
(£134.9.0) 1.82 


(£178.2.0) 305 

(£79.8.0) 136 
(£43.16.0) 75 
(£207.6.0) 355 


(£169.1.0) 290 
(£140.3.0) 240 
(£125.11.0) 215 
(£143.1.0) 245 
(£57.4.0) 98 


Japan (Yen per metric ton): 


273,000 
253,000 
234,000 
243,000 
203,000 
185,000 
212,000 


(L—) 
({l— 
G—) 
(£—) 
(L—) 
({—) 
£—) 
West Germany (D-marks per 100 kilos): 
Used copper wire (£195.1.0) 225 
Heavy copper . (£190.14.0) 220 
Light copper (£173.8.0) 200 
Heavy brass (£125.14.0) 145 
Light brass (£86.14.0) 105 
Soft lead scrap (£50.5.0) 58 
Zine SCLOD. «62 2ccas (£47.13.0) 55 
Used aluminium un- 


Electrolytic copper . . 
Copper wire No. 1 .. 
Copper wire No. 2.. 
Heavy copper ...... 
Light copper . . 

Brass, new cuttings. . 
Red brass scrap 


(£78.1.0) 90 


Trade 
Publications 


Mobile Shears.—Vanesco Ltd., Bedding- 
ton Lane, West Croydon, Surrey. 

This useful leaflet describes the com- 
pany’s scrap shears, type M.G.A., made 
by H. Schluter K.G.—Germany. The 
machine is intended, among other uses, 
for cutting up light materials, armoured 
cable, etc. The drive is by flange mounted 
geared motor, a safety shear pin is incor- 
porated in the coupling to prevent over- 
loading, blades are exchangeable and 
have four cutting edges. If required, the 
shears can be supplied as table shears. 
The leaflet also contains details of cutting 
capacities, dimensions and weights, and 
is also illustrated. 

Welding Notes. — The Suffolk Iron 
Foundry (1920) Ltd., Sifbronze Works, 
Stowmarket, Suffolk. 

The latest issue of Sif-Tips, the house 
organ of this company, contains a number 
of useful notes, including a short descrip- 
tion of the important part which Sifbronze 
welding played in the manufacture of the 
new Ariel “Leader” motor cycle. Other 
notes deal with high speed production 
brazing, welding magnesium alloy cast- 
ings, and the use of Sifbronze in the 
repair of marine equipment with exten- 
sive employment of aluminium bronze 
alloys. 

Die Steels. — Hadfields Limited, East 
Hecla Works, Sheffield, 9. 

In this new publication the company 
offers an indication of the factors affect- 
ing die steel selection and, at the same 
time, brief details of those steels made 
by the company. A number of illus- 
trations are included. 
pH Meters by E.I.L.—Electronic Instru- 

ments Ltd., Richmond, Surrey. 

For over fifteen years this company has 
specialized in the devising, developing and 
manufacturing of pH meters for research, 
industrial and many other purposes. This 
new publication, in colour, well describes 
the complete range of such meters made 
by the company. 

Shaker Hearth Furnaces.—Efco Furnaces 
Ltd., Queens Road, Weybridge, Surrey. 
This eight-page brochure contains 

information relating to the Efco shaker 

hearth furnaces including statistical data, 
diagrams and illustrations of various types 
of such furnaces. 


Valve Development.—Audley Engineering 
Company Ltd., Newport, Shropshire. 
A four-page leaflet describes and illus- 

trates the latest range of Audco valves with 

P.T.F.E. taper sleeved plugs. Valves in 

cast iron, Audcoloy and stainless sicel are 

available for selective use on severely 
corrosive services. 

Performance of Taps. — Production 
Engineering Research Association, 
Melton Mowbray, Leics. 

A research report on the performance 
of taps has just been issued by Pera (price 
7s. 6d.). The first section of the report 
concerns measurements taken on various 
makes of tap to ascertain the accuracy of 
the features specified in B.S.949:1941 
(screwing taps), and also differences in the 
geometric shape and accuracy of features 
left to the discretion of the tap manufac- 
turers. The second section deals with 
tap take and flute area tests. Then follow 
the general conclusions and recommenda- 
tions. The report covers 24 pages and is 
accompanied by photographs, diagrams 
statistics, etc. 
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THE STOCK EXCHANGE 


Market Remained Busy But Prices Reacted From Best 





DIV. FOR 
ISSUED AMOUNT MIDBLE PRICE LAST DIV. FOR Div 1960-61 
CAPITAL OF SHARE NAME OF COMPANY 13 FEBRUARY FIN. PREV. YIELD HIGH LOW 
+ RISEB—FALL YEAR YEAR 





é Per cent Per cent 


~“ 
o 
eo 


23/3 
1/- 
54/- 
46/- 
46/9 
36/- 
15/- 
17/9 
27/6 
14/9 
18/9 
45/14 


4,435,792 Amalgamated Meta! Corporation 29/3 11 9 
400,000 2/- Anti-Attrition Metal 1/- --- NIL 4 
41,303,829 Stk. (£1) Associated Electrical Industries 41/- - 15 15 
3,236,424 1 Birfield 52/- ‘ 10 15t 
4.795.000 1 Birmid Industries 75/ 20D 
5,630,344 Stk. (10/-) Birmingham Small Arms 31/ 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 14/10 
350,580 Stk. (£1) Ditto Cum. B. Pref. 6% 17/44 
500,000 1 Bolton (Thos.) & Sons 43/ 
300,000 1 Ditto Pref. 5% 14/ 
1,500,000 Stk. (£1) British Aluminium Co. Pref. 6% 17/ 
18,846,647 Stk. (£1) British Insulated Callender's Cables 56/6 134 
17,047,166 S/- British Oxygen Co. Ltd., Ord. 27/3 16 49/3 
1,200,000 Stk. (5/-) Canning (W.) & Co. 14/3 —1jd. 15+8£C 25+ 12/3 
60,484 Carr (Chas.) 1/14 NIL . 1/3 
$55,00¢ Clifford (Chas.) Led 26/3 d 10 30/- 22/6 
45,000 Ditto Cum. Pref. 6% 15/3 ° 16/- 17/- 
300,000 Coley Metals 4/ 3d 1S 4/6 2/6 
10,185,696 Cons. Zinc Corp.t 70/6 d 20 77/3 57/9 
5,399,056 Davy-Ashmore 147/6 30t 116/- 43/- 
7,695,000 Delta Meta! 22/44 5 174 26/44 11/6 
$.296,550 Stk. (£1) Enfield Rolling Mills Led 47/ 15 56/3 61/9 36/7 
1,155,000 1 Evered & Co 44/ 108 42/9 42/6 30/- 
18,000,000 Stk (€1) General Electric Co 31/6 10 51/6 50/6 30/- 
1,500,000 Stk. (10/-) General Refractories Led 48/9 20 51/6 47/- 31/44 
750,000 5/- Giacier Metal Co. Led 14/6 3d 13 15/9 11/3 6/745 
2.500,000 5/- Glynwed Tubes 24/ 25@ 27/14 30/9 16/14 
7,228,065 10/- Goodlass Wall & Lead industries 37/6 19L 41/6 53/- 28/7} 
696,780 10/- Greenwood & Batley 25/3xcap —6d. 30W 27/ 130/- 75/- 
792,000 5/- Harrison (B'ham) Ord. 12/44 *20t 15/44 26/9 14/- 
150,000 1 Ditto Cum. Pref. 7% 20/ 7 20/- 19/6 19/44 
1,075,167 S/- Heenan Group 12/3 13D 12/6 10/- 19/6 7/44 
249,932,548 Stk. (£1) imperial Chemical Industries 69/9 -1/3 114N 75/3 54/- 62/74 33/14 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% 15/9 5 17/9 19/14 15/6 
22,184,044 o International Nickel 1124 $1.60 1134 854 2014 1544 
300,000 1 Johnson, Matthey & Co. Cum. Pref.5% 14/3 4 5 16/6 17/6 3814/9 
6,000,000 1 Ditto Ord 62/6 66/6 45/- 50/3 27/3 
600,000 Keith, Blackman 20/ 32/6 32/-  —_25/- 
320,000 4/- London Aluminium 10/4 12/6 7/6 10/74 5/3 
765,012 1 McKechnie Bros. Ord 57/ 71/6 57/- 62/6 39/9 
1,530,024 1 Ditto A. Ord 53/9 69/3 55/- 65/6 38/9 
1,108,268 5/- Manganese Bronze & Brass 15/ 18/9 13/44 19/- 13/6 
50.628 Cy Ditto (74% N.C Pref.) 6/ 6/6 6/- 7/9 5/9 
21,745,110 Stk. (£1) Mera! Box 81/6 83/- 55/9 80/- 44/74 
415,760 Sek. (2/-) Metal Traders 7/3 10/44 7/14 13/6 8/44 
160,000 1 Mint (The) Birmingham 36/9 39/ 33/6 35/- 22/- 
80,000 5 Ditto Pref. 6% 76/3 80/- 75/- 80/- 69/- 
5.187.938 Stk. (£1) Morgan Crucible A 57/6 62/3 47/6 52/6 30/ 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref 16/ 18/6 15/9 19/3 17/3 
3,850,C00 Stk. (£1) Murex 42]- 45/- 35/3 76/44 41/- 
585,000 5/- Ratcliffs (Great Bridge) Ord 16/6 17/- 14/9 : 
195,000 5/- Ditto 8% Max. Ord. 5/ 5/3 5/- _ 
1,064,880 10/- Sanderson Kayser 35/ 40/3 27/74 56/- 27/9 
3,400,500 Stk. (5/-) Serck 16/14 25/- 15/3 26/- = 12/- 
7,232,069 Stk. (£1) Stone-Platt Industries 62/9 64/3 52/3 63/6 42/6 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref 15/ 18/74 15/ 18/9 15/104 
33,989,712 Stk. (£1) Tube Investments Ord 76/6 95/9 66/3 138/- 71/74 
41,000,000 Stk (£1) Vickers 28/ 39/- 27/3 40/6 26/105 
750,000 Stk. (£1) Ditto Pref 5% 13/ 17/6 14/- 17/3 14/3 
6,863,807 Stk (£1) Ditto Pref. 5% tax free . 19/9 24/3 20/- 25/9 20/6 
4,594,418 1 Ward (Thos. W.) Ord ; 70/ 86/- 64/- 167/6 83/- 
7,109.424 Sek (£1) Westinghouse Brake 39} 59/9 36/6 60/74 39/- 
225,000 2/- Wolverhampton Die-Casting ; 9/6 13/104 8/3 13/14 8/84 
591.000 S/- Wolverhampton Meral 27/6 39/6 23/9 34/3 21/6 
156,930 2/6 Wright, Bindley & Gell 4/ 4/3 2/104 4/3 2/6 
124,140 1 Ditto Cum. Pref. 6% ‘ 13/6 15/3 13/3 14/3 12/104 
150,000 1/- Zinc Alloy Rust Proof . 5/14 5/6 4/- 3/104 29 


cxs 
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a 
a 


4 
7 
4 
3 
6 
2 
7 
3 
8 
4 
6 
6 
6 
7 
2 
3 
5 
7 
4 
6 
6 
3 
8 
5 
3 
4 
7 
3 
7 
7 
7 
3 
5 
7 
5 
9 
8 
7 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. ¢ and 100% capitalized issue. @The figures given 
relate to the issue quoted in the third column. A Calculated on £789 gross. D and 50% capitalized issue. C paid out of Capital Profits. & and 50% 
capitalized issue in 7% 2nd Pref. Shares. R and 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. @and 64% from Capital Profits 
B and 50% capitalized issue. G and 13d. special distribution. F and special 5% tax free dividend. H As forecast. @And 3 for 7 capitalized issue. 
L and 334% capitalized issue. M and 10% capitalized issue. N Interim since increased. J and 75°% capitalized issue. S and 40% capitalized issue. 
O ecalowlated at 132%). incerim on smaller capital. P Calculaced at 114%. Q also 1/- special tax free dividend and 50% capitalized issue. T Per £1 unit. 
W Before capital reorganization. Calculated at 15%. Z After capital reorganization 
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What a lot we learn... 


. from our customers. Looking back over 
the last 12 years, we find that our designs 
inevitably reflect every worthwhile 
improvement by people who have to 
make and sell all manner of wires in 


every part of the world. 


MARSHALL ‘RICHARDS 
ea 


WIRE DRAWING MACHINERY 

TUBE DRAWING MACHINERY TELEPHONE CROOK 272 
ROLLING MILLS TELEGRAMS MARICH, CROOK 
SWAGING MACHINES 

TURKS HEADS Section Rolling Machines 


CROOK - COUNTY DURHAM - ENGLAND 











No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a job as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 
PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal solid and cored sticks always in stock 


THE GREAT BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge . Tipton 
Seaffordshire Telephone: TiPron 2914/5/6 


A Member of the Triplex Foundries Group 
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Ever thought of making it in 


WHITE METAL ? 


There are literally hundreds of White Metal Alloys available 
to the Engineer for jobs differing as widely as foundry patterns 
and costume jewellery, bearings for ships and motor cars, tin 
tubes and toy soldiers. 


White Metals can be cast, extruded, rolled, swaged, coined, 
stamped, engraved, plated, painted, lacquered, soldered. 


Some alloys can be used in contact with food, some are acid 
resisting, some resist corrosion without any protective coating. 


The comparatively low melting temperatures and the high 
degree of castability of this useful range of alloys make for easy 
handling with low capital outlay. 

* Our Technical Engineers and Research 


THE Uv Workers are at your service. 
| c Re SMELTING CO. LTD. 





TANDEM WORKS, MERTON ABBEY, LONDON, S.W.19 - Telephone: MiTcham 2031 











We've got 
ingots all 
weighed up... 





.and have had for some time judging by the number of 
repeat orders sim ly asking for “same as before.” We've 
long recognised importance of consistency and — by 


wos Rage mye great pains 4 every stage of production, make up, | 
and analysis of each order—we believe we've ensured HOT BRASS PRESSINGS 


standards of the highest uniformity 

It is all part of the policy which keeps us in the forefront for GAS, WATER and 

of ingot metal manufacturers. ELECTRICAL FITTINGS 
and GENERAL ENGINEERING 


Chalmer S make sound ingots| ) TRADES 


E. CHALMERS & COMPANY LIMITED SS ' Th ) ~ S S 
Newhaven Rd., Leith, Edinburgh, Scotland a : OCIATED PRE ING L IM l TE v 
Telegrams & a Edinburgh Telex SPRINGCROFT ROAD. BIRMINGHAM 


Telephones: 36611 (9 lines) 
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EO sITEOPNAES:) 





HIGH TENSILE BARS up to 4}” diameter. 
ROLLED AND MACHINED BARS up to 6” diameter. 
WIRE in all sizes from 0.0076” diameter upwards. 
STRAND. SHEETS up to 6ft. x 3ft. x jin. diameter upwards. STRIP AND FOIL 


DRAWN SECTIONS MACHINED PARTS NUTS AND BOLTS 


THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, London Office & Export Sales Department : 
Lancashire. Telephone: Widnes 2022 168 Regent St., W.I. Tel.: REGent 6427 





The 
nickel i 
anodes cadmium 


you want are only 


a phone call away a Cc r a |) 
Deutsch 


and 


Brenner 
Limited 


We are buyers of 


can give 


im med iate Se ee ARAN ARAR RPM ARINARFR FEMS SSSNSN 


delivery JOHNSON & SONS’ 
every type SMELTING WORKS LTD. 


(Lote John Johnson 1743) 
nickel anode AOI TT TP LPL Ata ia lalate a ht hihi id taal erate 
sinkiiiinn + spun ametiaie CREEK WORKS, BRIMSDOWN, 
ELECTROLYTIC - CAST ENFIELD MIDDX. 
ROLLED Telephone: HOWard 1677 


f 
Also Anodes in all other metals a Sa oo 


CADMIUM « COPPER* LEAD: TIN: ZINC ‘etc. 104 Spencer Street, Birmingham 18 


Telephone: NORthern 1275 
DEUTSCH & BRENNER 


Limited Melters to the Bank of 


HARFORD ST. BIRMINGHAM 19 England 


Telegrams AMICABLE B’HAM rt eo gi 


BIRMINGHAM_ NORthern” 3838"(11 lines) Telex 33-374 * CARDIFF 31833 meite 
MANCHESTER Blackfriars 9630 . bec eeeatinegiete 


PRIA Eu 
FuPururersre® 


a 
« 

















Consult 


Consult 


Consult 


Consult 


ADMIRALTY 
APPROVED 


Address 


Telegraphic phone 





INTERNATIONAL 
REFINING C€O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 
irony. 


Maryland Alloys Ltd. 

for your requirements of Non-Ferrous Metal 
Ingots, whether of commercial or complex 
specifications. 


Non-Ferrous Stockholders 


Ltd. 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


Alloy & Metal Stockholders 
Ltd. 


for your requirements in Steel Sheets, Rods, 
R.S.J.’s, Plates, etc., whether from our extensive 
stock or for future requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (5 lines) LONDON TELEX No. 2-3314 


BIRMINGHAM 

LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X. 


MANCHESTER 
26, LYNTHORPE ROAD, NEW MOSTON, 
MANCHESTER 10 
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CARNHAM 


& SONS LIMITED 


PLANTATION HOUSE - MINCING LANE 
LONDON ECS 


MINCING LANE 8424 
GARNHAM PHONE LONDON 


GARNHAM — LONDON 


LION WORKS, FOX OAK STREET, 
CRADLEY HEATH, STAFFS. 
Telephone No.: CRADLEY HEATH 69281 


TUBES FOR THIS—AND TUBES FOR THAT 


MANUFACTURERS OF 
SMALL BRASS 
AND COPPER 


TUBES 


ASTON TUBES (NON-FERROUS) LTD. 
26/38 WAINWRIGHT STREET, BIRMINGHAM 6 
Telegrams: “ Astube B'ham 6' Telephone: EASt 0236 


179-181, Vauxhall Bridge Road, London, SW1 
Telephone: Tate Gallery 8843 and Victoria 5705 


NORTHERN OFFICE, North Eastern Chambers, Station Square, Harrogate 
Telephone: Harrogate 67247 


LONDON OFFICE, 


= 











H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7 


(ESTAB. 1865.) 


SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Selected Brass, Copper, Gunmetal and Aluminium Scrap, 
carefully prepared for foundries. 


TEL: ARCHWAY 5461/1 (5 LINES) 
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NON-FERROUS 
METALS 
RESIDUES 
SCRAP 


Manufacturers of 


GUNMETAL & BRONZE 
INGOTS, CHILL BARS 
CONTINUOUS CAST BARS 
etc. 


BROOKSIDE 
METAL CS L’° 


OWNED BY METAL TRADERS LTD. 


BY-PASS ROAD, WATFORD, HERTS. 
Tel: WATFORD 26474 (10 lines). Telex No: 28457. 


Branch Works: 
GROVELAND ROAD, DUDLEY PORT, TIPTON, STAFFS. 
Tel: Tipton 2114 Telex No: 33410 
THAMES SIDE, READING, BERKS. 
Tel: Reading 54474/5 
ST. NINIAN’S ROAD, LINLITHGOW, SCOTLAND. 
Tel: Linlithgow 246 





CHEMICALS 
with a 
DAILY 

SERVICE 


ALL ACIDS forthe PLATING 
INDUSTRY 3°" sone | 


Including - 

SULPHURIC 4 

NITRIC . STAFFORD ‘. 
HYDROCHLORIC te *y 
HYDROFLUORIC “ hg 
DIPPING w LICHFIELD } 
PHOSPHORIC “, engton ° 
ACETIC é Pw 
CHROMIC q 

BORIC 


AND ALL INDUSTRIAL “CHEMICALS 


KEIGHLEY GREEN 


BURNLEY 


Telephone: 2375 














SPECIFICATION 
tea mo BRITISH INDUSTRIAL 


SUPERVISION INGOT METALS LTD 


Regd. Office: HICK ST., BIRMINGHAM 
ON AIR Phone: Calthorpe 1355-6 
Licensed by Ministry of Aircraft 


BOARD LIST Production, Light Metals Control 














T. J. BROOKS «& Go. 


(METALS) LTD. 


Buyers of Scrap Metals 
ALUMINIUM - BRASS - COPPER - GUNMETAL 
PHOSPHOR BRONZE . MANGANESE BRONZE 

CONDENSER TUBES - OLD PROPELLERS 

LEAD - WHITEMETALS 


Works and Offices 


CROW LANE, ROMFORD, ESSEX 


Telephone: ROMford 43113 ROMford 40447 Telegrams: Goblons, Romford 











Immediate‘dispatchfrom large’finished stocks. . . 


Solder—Pliumbers’, Tinmen’s, and 
Ft, Blowpipe and Ingot Solders, Motor 


ee) Body Patching Solder 
Te i 


= Bearing Metals—High Speed Heavy 
Duty, and Heavy Duty 


Hornet Brand = Fusible Alloys—to specification or 
to special requirements 


Also Ingot metals, refined Tin and remelted Lead 





50 years’ experience in smelting and refining 
MEMBER OF THE 


R. JONES and Company Limited ! 


Stone Yard, Birmingham 12 - Telegrams: ‘Hornet’ ry 
Phone: Midland 0916/7 BIRFIELD GROUP 























BLACK SEAM GRUCIBLE FURNACES | 


Surcrior PerrorMaNce 





FACTORS : | 


FAST WEL TING - Gain of 15 mins/hour 


FUEL - - = = 25% saving 
CRUCIBLES ~ + + 15% longer life 2 
- Specification assured | 


TEST BARS 





Free demonstration at your works. 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 
GOOSE LANE, BARWELL, LEICESTER 
Telephone: EARL SHILTON 2061/2 (2 lines) 
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PHOSPHOR 
COPPER 


MANUFACTURERS OF 


NON - FERROUS 
METAL INGOTS 


fo all 
_ REQUIRED ieaidaiabic. 


Prompt Delwveries 


Pe Me sual 


RHONDDA METAL C°,L™® 
PORTH GLAM. 


TELEPHONE PORTH 280 


LONDON OFFICE 


I, ‘ua HILL, LONDON, W.1 


TELEPHONE: MAYFAIR 4654 











IMPORTS 


all 


a ENGERS 
LIMITED 
LONDON 


FOR ALL GRADES OF 
NON-FERROUS 
SCRAP 


METALS 
AND RESIDUES 


40 JASMINE GROVE 
PENGE 
LONDON - SE20 


EXPORTS 


~ 


DAVIES & CANN 
LIMITED 
PLYMOUTH 


THE WEST COUNTRY’S 
LEADING MERCHANTS IN 
IRON, STEEL AND 
NON-FERROUS 
SCRAP METALS 


FREEMAN’S WHARF 
CREMYLL ST., 
PLYMOUTH 





Established 1840 


Telephone: ASTon Cross 4881 
Telegrams: “Levick, Phone, Birmingham” 


JOHN LEVICK, Ltp 


METAL SPINNING ener’ 
Alma Street, ASTON, BIRMINGHAM 


Patentees and Manufacturers of High-class 


METAL SPINNINGS 
IN ALL METALS 


Patent Specialities in Metallic and Earthenware Sanitary 
Appliances, etc., for Railway Carriages, 
Ships’ Cabins, etc. 














THE THREADGILL 
ELECTRO DEPOSITS LTD. 


Manufacturers of 
TINPLATES and ZINC SHEETS, 
BRASSED, COPPERED and NICKEL 
PLATED. Also CHROMIUM PLATED 
GUARANTEED NOT TO STRIP 
FLEXIBLE FOR DEEP DRAWING 
etc. 
N. fat Users of THESE PRODUCTS will save by testing our SAMPLES which 


* will be gladly sent on receipt of letter, or ‘phone TIPTON 1151/2. 
PROMPT deliveries, GUARANTEED WORK and strictly competitive prices. 


RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 
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Rate: Advertisements set in run-on style 5d. per 
word, minimum 5/-. Semi-displayed announcements 
are charged at 27/6 per inch depth. Box Numbers: 
add 5 words, plus 1/— for registration and forwarding 
replies. ‘‘Copy’’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


19 


Trade Discounts: Details upon application to “Metal 
Industry,"’ Dorset House, Stamford Street,London, $.E.1. 
Remittances payable to “Metal industry”. The 
proprietors retain the right to refuse or withdraw 
“‘copy”’ at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 





BASE ALLOYS 
PURITY ZINC 


fBYRYOYCYK| 


METAL COMPANY LIMITED 
HADGER WORKS. SALTLEY RD 
BIRMINGHAM 7 

ree ASTON CROSS 135 


a ol 
PWwOWE FOR PRaAIPT DELIVERY J 7 


VAG. ie 


99 99" 





APPOINTMENTS VACANT 


DPRAUGHTSMAN ESTIMATOR / Planning 
Engineer, with experience of Aluminium 
and Zinc Pressure Die-Casting required by pro- 
essive Company in North-West London. 
ermanent monthly staff appointment and 
Pension Scheme. Substantial salary to a fully- 
qualified man. Apply in writing, giving details 
of education, experience, etc., to the Patent Die- 
vane Co. Lid., 52 Strode Road, London, 
N.W.1 {0013 


CAPACITY AVAILABLE 


‘URFACE Finishing of Contoured 
Internal and External, up to 12” dia 
18” long. ge Square, Rectangular, 
agonal Octagonal, ¢ 

YTAGE BROS. (KNOTTINGLEY) Ltd., 
Foundry Lane, Knottingley, Yorkshire. 
Telephone Knottingley 2743-4. {0001 
] ET us quote you for metal spinnings in all 
4 metals up to 25 in. blank. Wades (Halifax) 
Ltd., Arden Works, Fenton Road, Halifax. [0022 


Parts, 
and 
Hex 


HEAT pepe sia 


A.R.B.—D.G.I. APPROVE 
BLectTRo Ht (TREAT! MENT Ss L TD. 


BULL LANE, WEST BROMWICH, STAFFS. 
Telephone No.: Wes. 0584-0756. 
BRIGHT Annealing. Bright Hardening. Case 

Hardening. Carbo Nitriding; Gas Carburiz- 


h Frequency. 
fick Alloys: Solution; 


(CONTROLLED atmospheres for all treatments, 
including hardening, annealing and tempering 
of ferrous and non-ferrous oer. 
LABORATORY SUPERVISION. 
LOCAL DELIVERIES. 


Precipitation, up to 


[0005 


PATENTS 


THE Proprietors of British Patent No. 740498, 
for “Improvements in or relating to Sheet 
Metal Bending Machines’, desire to enter into 
negotiations with a firm or firms for the sale of 
the patent or for the grant of licences thereunder 
Further particulars may be obtained from Marks 
& Clerk, 57 & 58 Lincoln’s Inn Fields, London 
C2. [8206 
682316, for 


THE Proprietors of Patent No. 
*, desire to 


Process for Producing Cast Iron’ 
commercial exploitation by licence or 
the United Kingdom Replies to 
28 Southampton Buildings, 
2 [8205 


secure 
otherwise in 
Haseltine Lake & Co., 
Chancery Lane, London, W.C.2 





LIMITED invite applications for the 
position of 


SS 
INDUSTRIAL 
REPRESENTATIVE 


covering LANCS /CHESHIRE/W. RIDING. 
Our clients are leading Manufacturers of 
electroplating equipment and _ chemicals. 
They require an experienced area repre- 
sentative, aged 28-50 A basic salary of 
£1,000 p.a, plus commission, car, pension 
scheme and generous expense allowance 
makes this a very attractive opportunity. 
Please quote ref. “OD4" when applying 
in confidence to 


SALES SELECTION LIMITED 
Victoria House, London, W.C.1 




















JUNIOR METALLURGICAL STAFF 
are required by the 
United Kingdom Atomic Energy Authority, 
Production Group, 
Springfields Works, Sabutehs, Preston, Lancs. 


CHEMICAL AND METALLURGICAL 
SERVICES DEPARTMENT 

Duties will consist of macroscopic and microscopic 
examinations reiating to production control, plant 
experimentai work and process investigations. 
Some mechanical testing and non-destructive ex- 
amination is also involved. This work is undertaken 
in support of the Works production programme of 
a variety of fuel elements for nuclear reactors, and 
a wide range of modern equipment has recently been 
installed in the metallurgical laboratories and 
workshop. 

Candidates, who must be at least 18 years of age, 
will be recruited in two grades, the minimum 
qualification for each being: 

(a) G.C.E., or equivalent, in five subjects, 
including two scientific or mathematical 
subjects at Advanced Level and English at 
Ordinary Level. 

Salary: €495 (at age 18), rising to £640 (at age 
21) to £1,055 per annum. 

) G.C.E., or equivalent, in four subjects 
including English and a scientific or mathe- 
matical subject. 

Salary: £405 (at age 18) rising to £470 (at age 
21), to £775 per annum. 

Applicants above the minimum age will be 
expected to possess either Licentiateship of the 
institution of Metallurgists, or an H.N. or pass 
degree in Metallurgy. Alternatively they should be 
pursuing a course of study leading to one of these 
qualifications. 

Good experience of industrial metallographic 
techniques is required, but whilst it would be an 
advantage if such experience included work in the 
light metal alloy or newer metal fields, this is not 
essential 

There are excellent prospects of promotion to 
higher appointments in the salary range £1,165 to 
£1,430 per annum 

Contributory superannuation. 

Send postcard for application form, quoting 
reference SF.93/J.59 to Works Secretary at above 
address 


Closing Date: 6th March 1961 














PLANT FOR SALE 


94 ‘x54” Two-High Sheet Mill by Davy, 
ond with 200 h.p. drive 
30° x 36” Two-High Cold Reversing Mill by 
e Davy & United; motorized screw-down; 
power-driven roller tables; 500 h.p. drive. 
OA” x36" Two-High Reversing Mill by 
~ Davy & United; automatic pre-set screw- 
down gear; power plant gearbox and 300 hb.p. 
motor drive with power driven roller tables. 
4” x 60° Two-High Cold Sheet —_ B. 
Krupp. with — helical 
Aw x39” Two-High Mills by Taylor n Pacey; 
two Hot and one Cold Mill with 300 h.p. 
gearbox drive. 
REED BROTHERS (ENGINEERING) LTD., 
Replant Works, Woolwich Industrial Estate, 
Tel. Woolwich 7611 (6 wee 
8208 


Two Morgan Oil-Fired Hydraulically Operated 
- Lip Axis Tilting Crucible Furnaces, type 
‘HLP’ Mark II, 600 lb. brass capacity, without 
burners and fans. McKechnie Brothers Limited, 
P.O. Box No. 4, Widnes. [8207 


SCRAP METAL (SALE & WANTED) 
B. J. P#®®®Y « Co L™. 


Exchange Buildings, Birmingham, 2, 

for Phosphor Bronze Swarf me ‘Scrap 
and all Non-Ferrous Metal 
Tel.: Midland 5986-7. 


London, S.E.18. 


(0113 





“NIMONIC” Grindings, Temi and Scrap 
+ reguired. Top prices 


M TCHAM {MEL FERs LT: 


REDHOUSE ROAD, 
CROYDON, SURREY 


Tel.: Thornton Heath 6101-3. [0007 





NICKEL and High Nickel Content 

+* wanted. ‘“‘Nimonics” ae “Monel” 
etc. Offer for best prices ‘to Nicho son & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 7: 27491. [0011 


TIME RECORDERS 
FACTORY Time Recorders. Rental Service 
Phone Hop. 2239. Time Recorder Suppl 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.E.1. [0014 


BOOKS 


ATERIAL Handling in Works Stores. 2nd 

Edition. By L. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. net 
from all booksellers. By post 19s. from Iliffe 
Books or Dorset House, Stamford Street, 
London, 
PROBUCiION Engineering: Practical Methods 

of Production Planning and Control. By 
. S. Murphy, A.LI.A. This practical book 
deals with factory organization, each separate 
item or function being discussed in the order in 
which it arises in practice. The book provides 
experienced production engineers with an oppor- 
tunity to compare different methods. 12s. 6d. 
net from all booksellers. By post 13s. Sd. from 
lliffe Books Ltd., iorset House, Stamford 
Street, London, $.E.1 





Leading Makers for over 35 years 


ELECTRIC FURNACES 


FOR ALL PURPOSES 


1750°C 


in all heater grades 


MOLYBDENUM | 
PLATINUM 
SILICON-CARBIDE 
KANTHAL 

NICHROME 





500°C 
R. M. 


ADAMS BRIDGE WORKS - 
Telephone: WEMbiey 4291 


CATTERSON-SMITH LTD. 


EXHIBITION GROUNDS - 
Cables: Leckiin, Wembiey 


TUBE 

MUFFLE 
ROTARY 
CRUCIBLE 
TROLLEY 
CONTINUOUS 
SPHERICAL 


and in standard and 
special sizes 





WEMBLEY 





City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. 


ENTORES 
LIMITED 


ORES, 
and RESIDUES 





METALS 


"Phone: MONarch 6050 
Cables: ENTORES, LONDON 
Telex No. LONDON 28455 
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Stueond & i ae lohn Sheppard & Sons Ltd Inside 
Silvercrown Ltd 


British Furnaces Ltd 
British Industrial Ingot Metals Ltd 
Brock Metal Co. Ltd., The 
Bronx Engineering Co. Ltd 
Brookes (Oldbury) Ltd 

ooks Metals d ] 
scat yay l hy ’ Iifar Aluminium Co. Ltd Simpson (Assayer) Ltd., Gordon 
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Strebor Diecasting Co. Ltd. Outside back cover 


Stuart (London) Ltd., Robert 8 


Buhler Bros 
Calorizing Corporation of Great Britain 
amelinat & Co. Ltd., 
anning & Co, Ltd., W 
apper Pass & Sons Ltd 
arlsrud, Conrad M 


International Alloys Ltd 
International Refining Co. Ltd 
Thermal Syndicate Ltd 


*hnson & Co. (Birmingham) Ltd., George . " 
J Threadgill Electro Deposits Ltd 


atterson-Smith Ltd., R. M Johnson & Co. Ltd Tr. W 
A.V. Ltd hnson & Sons Smelting Works Ltd U.K.AE.A 
halmers & Co. Ltd., E Jones & Co. Ltd., R Union Carbide Ltd 


hemical Construction (G.B.) Ltd Jones & Rooke (1948) Ltd United Coke & Chemicals Co. Ltd 
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ohen & Co. Ltd., A 
‘oley & Son (Hounslow) Ltd., R. J 
onder Engineering Co. Ltd 
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Jones Ltd George 
Joseph & Sons Ltd M 
Vickers-Armstrongs (Engineers) Ltd 

Laidlaw Drew & Co Ward Ltd., Thomas W 

onsolidated Zinc Corporation (Sales Lazarus Ltd., Leopold Western Diecastings Ltd 

Ltd Lead Development Association West Instrument Ltd 

oulthard & Co. Ltd., William Levick Lid., John West Yorkshire Foundries Ltd 

ramic Aircraft Component Ltd Lindemann Maschinenfabrik G.m.b.H Wetinghoue feahe & Siesit Co. Led 
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SHEPPARD'S 


of Bridgend 


SHEPPARD 


CCS ITT: 
MACHINES | 


These machines are 
typical of Sheppard's Cast- 
ing Plant for non-ferrous 
metals of all types. Our 
unrivalled experience of 
150 installations is freely 


available. 


SHEPPARD & SONS LIMITED 
BRIDGEND - GLAMORGAN 


Tel.: Bridgend 3201. 
London Office: SADDLERS HALL, GUTTER LANE, E.C.2. 
Tel: MONARCH 7351 


[|i] | fee OPERATION ROPER 
(///// a . PRODUCTION 


é‘ ALUMINIUM 
and ALLOY 


Sheets and Extrusions § : “Downs” 


STEEL 
Plates, Sections, etc 
Bright drawn Strips 
Bars, Hoops, etc 


BRASS 
COPPER 


Rods, Sheets, Tubes, etc 
One man working completely alone 


Hiuetrated Charts, Stock List ~/Sas | can increase production by faster 
and Price List available. | * and safer metal handling, and with 
maximum efficiency if he has a 
Roper Geared Ladle Hoist and 
Roper specially designed Crucible 
Carrier or Ladles. Roper makes 

production easy 


CHOOSE BEST BY CHOOSING 


y | s Bie ria 
- Photograph published by courtesy of Ro e ¢ 
of | Messrs. Harvey & Longstoffe Ltd., 
STEDALL & COMPANY LTD. yen eat paaa 


Incorporating FARMER, STEDALL & co. for standard or ‘ tailor-made" foundry equipment 
ST POR gmor A phe monty ROAD Price and full particulars on request. 


LONDON, $.W.6 E. A. ROPER & CO. LTD. 


x ‘ts ae FOUNDRY ENGINEERS, KEIGHLEY, YORKSHIRE. 
= | Tel: Keighley 4215/6 Grams: ** Climax "’ Keighley 


IMMEDIATE SERVICE - FAST DELIVERIES 


- 
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REPUTATION 
FOR 


REPETITION 


Components of any complexity 
can be produced quickly and in 
large quantities as die-castings, 
offering in each unit the high 
level of dimensional accuracy and 
finish inherent in this process. 

Our design engineers will be 
pleased to advise you on how 
your products can be improved, 
and possibly cheapened, by the 
use of STREBOR die-castings. 


Hn 
FULL DESIGN AND Tool. Ai i aig: Vowgi irs 
MAKING FACILITIES AVAILABLE 


STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS, RADCLIFFE, LANCS 


Phone: RADcliffe 2661 (3 lines) Telex No. 66.305 
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